
ERING MUSIC SOUND REPRODUCTION 
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Ampliliule-sensillie plckitps rriusl be rompensaied properly 
if they are lo reproduce records as we wanl to hear ihetn. 
the system described will give excellent results. See page 26. 




Tired of cotumercials? t'ush a button and 
this device silences the speaker for a tiuie, 
iheu !urns it on again. See page 24. 



INTERFEKENCE EFFECTS WITH CROSSOVER NETWORKS 
DESIGN CONSIDERATIONS FOR HUM REDUCTION 
CONFERENCE AMPLIFIER FOR HARD-OF-HEARING EXECUTIVES 
NOISE— ENEMY OF NORMAL HEARING 



Ampex app 

FERRO'SHEEST^TKPE 

for Revolutionary 

yll 0 EOTAIPE * Recorder 



A full hour's TV program — picture and sound — on a quencies as high as 4,000,000 cycles per second. All 
single 121/2 -inch reel of magnetic tape, ready for along, Orradio Industries, manufacturers of the famous 
instantaneous playback . . . that's the electronic mira- irish FCRRO-SHCCN process tapes, had been working 
cle made possible by the epoch-making Ampex with Ampex, so they were ready for the question. Now 
Videotape Recorder unveiled last spring. The tele- irish FCRRO-SHCCN Videotape is available in pro- 
vision industry immediately bought up the available duction quantities, and delivery has just been 
prototype models of the amazing new machine, and completed on the television industry's first full-scale 
one of the first questions to come up was, of course, commercial order. 
"Which tape?" The Ampex Videotape Recorder 

records on a special 2-inch wide tape, which must be "^^^ successful adaptation of the exclusive irish 

made to the most rigid specifications to capture fre- «««0-SHCCN process to the extraordinarily exacting 




requirements of commercial Videotape production is 
the culmination of a long-term research and develop- 
ment program — implemented by the same stafF and 
facilities responsible for the development and current 
production of the five famous irish FCRRO-SHCCN 
tapes for audio tape recorders: Shamrock, Green 
Band, Long Play, Double Play and Sound Plate. 



ORRADIO INDUSTRIES, INC. 

OPELIKA, ALABAMA 

World's Largest Exclusive Magnetic Tope Manufacturer 



•Reg. T.M. Ampex Corp. Export: Morhan Exporting Corp., 458 B'way, New rork 13, N.r., U.S.A. 

Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 



www.americanradiohistorv.com 





must bt pr^l' instruct 



www.americanracliohistorv.com 



Who wants to be 

omissionaryI 



then this is a great job for you ! 

We had originally intended to run our adver- 
tisement in a local newspaper but we were 
frightened of being overwhelmed by applicants. 
Consequently, we are running it in this relatively 
pristine column. 

You may not like the sound of this job, but you 
ought to take it anyway. Here's why: 

The mere fact that you subscribe to "Audio" is 
in itself sufficient evidence of your interest in, 
and knowledge of, good sound and high Sdelity 
equipment. That puts you ahead of about 95% 
of the American public, and many members of 
that public are just aching to become converts. 
The only trouble is that it is difficult to bring 
them the true faith. Heathen idols are being 
planted in large numbers amongst them. Two 
good examples are: (1) those Super High-Fidel- 
ity, Superb-Quality, Multiple Speaker, Concert- 
Hall-Type Record Players for and (2) 
those opportunist components which loudly pro- 
claim themselves as bringing "necessary improve- 
ments" to audio products but which, in fact, add 
nothing really worth having and which in no way 
contribute to the art and science which you, by 
your knowledge and support, have advanced. 

Men, this has got to stop and you have to help us 
stop it! We have got to bring light to the unini- 
tiated. You should wanl to help with this job, 
because you know something about this. You 
should want to help protect the inntxrent from 
falling prey to the flossiest, loudest promoters. 

It isn't specific brand names we expect you to 
"sell" to your friends and acquaintances; it's the 
concept of high fidelity. You know the quality 
merchandise from the pretenders. So teach them 
to beware of the gimmicks, the gadgets, the so- 
called "features" which do nothing for good 
sound reproduction and which, in fact, make them 
needlessly costly. 

The natives are restless! The drums are beginning 
to sound, asking a lot of questions. The time has 
come to separate the wheat from the chaff and 
carry it forward on high until it extinguishes the 
fires of the false prophets. (And if you think you 
can write a more mixed metaphor than that, I'd 
like to see you try!) 

That is why missionaries are needed and why you 
ought to take the job! 




If you believe that: 



^ JUSTICE ^ 
WILL TRIUMPH 




and 





.7— 
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Ceramic 

Phono Cartridge 

The WCIO "Twin-Lever" Improvement Cartridge will 
dramatically improve the tone quality of your conven- 
tional home phonograph — will actually make it better 
than new! The low price of the "Twin-Lever" permits 
anyone to enjoy the luxury of faithful reproduction of 
recorded music. 

This remarkable cartridge replaces practically all 
three-speed, plastic-cased cartridges, crystal or ceramic, 
turnover or single needle. 

It is easily installed in any tone arm with standard '/j" 
mounting centers. Needle replacement can be accom- 
plished in seconds — without tools — with the cartridge 
in the arm. 



MODEL WCIO 

List Price $9,50 
witti two sapptiire needles 



MODEL WOOD 

List Price $34.00 

with a 1 -mil diamond and 
a 3-mil sapphire needle 



^^^^^^•IN ELECTRONICS SINCE 1925'- 

SHURE BROTHERS, INC. 

Microphones — Electronic Components 
2 \ 6 HARIRET AVENUE^ EVANSION, ILLINOIS 



IMPROVE 

your 
AMPLIFIER 

In 5 ways 



HAROLD LAWRENCE' 




jazz Infections and Inflections in the Concert Hall 



RECTIFIER 

A LOW-IMPEDANCE, INDIRECTLY 
HEATED, FULL-WAVE RECTIFIER 
WITH 250 MA OUTPUT CAPACITY 

The unique AMPEREX GZ34 replaces 
without circuit changes, in the 
majority of amplifier circuits, an 
entire line of popular, heavy-duty 5-volt 
rectifiers— 5U4G, 5V4G, 5T4, etc. 
— with the following benefits: 

• Better voltage regulation due to 
lowered power supply impedance; 

• Higher power supply output 
voltage for more power; 

• Added filter condenser protection 
due to reduced ripple; 

• Cooler operation due to lower 
voltage drop; 

• Protection of costly power output 
tubes through delayed warm-up. 



OTHER Amperex TUBES FOR 

HIGH-FIDELITY AUDIO APPLICATIONS: 



EL84/6BQ5 
6CA7/EL34 
EF86/6267 Low 
ECC81/12AT7 Uwno{ 
ECC82/12AU7 Uwnoi 
ECC83/12AX7 lownoi 
EZ80/6V4 9-pin 



9-p;n power pentode; 1 7 W PP 
High. power pentode; 100 W PP 
high-/! pentode 
le medium-/! duol triode 
te low-/! dual triode 
le high-/! dual friode 
ctifier; cathode; 90 mo. 



EZ81/6CA4 

At All leading E/ec(ron, 
Parts Distributors 



Amperex 

ELECTRONIC CORP. 

230 Duffy Ave., Hicksville, long Island, N.V. 




BY NOW, THE SMOKE ovcr Henry Pleas- 
ants' attack on contemporary com- 
posers, The Agony of Modern Music 
(8iiiion & Schuster, 1955), has blown 
away. A iigi y letters ;iic no longer being 
sent to the music editors of The Musical 
Quarterly, The Saturday Review and The 
Xew York Times; the author is not invited 
to battle with his enraged opponents over 
a microphone j and sales of the book (never 
spectacular) have dwindled to those of an 
old newspaper. In the beginning of his 
t)00k. Pleasants outlined the **aigunient" 
that he planned to elaborate upon in the 
ensuing pages. He did the prospective 
reader a favor: if you didn't like the 
theme you knew you'd be missing very lit- 
tle by not reading the development. The 
theme is stated in no uncertain terms: 
"'Modern music is not modern and is 
rarelv music. . . . There is more real crea- 
tive musical talent in the music of Arm- 
strong .-md li)llington, in t he songs of 
Gershwin, Rodgers, Kern and Berlin, than 
in all the serious music composed since 
1920." 

After he stirred up his musical nest, 
critical hornets seemed to swarm over 
every point in Pleasants' book, every point, 
that is, except one. In his concluding chap- 
ter, the author makes the very flat state- 
ment that, whereas "jazz can absorb any 
of the technical devices of modern music 
u'ithont seeming to imitate, modern niusic 
can absorb none of the musical cliaracteris- 
tics of jazz without immediately sounding 
like an imitation of jazz.'* Mr. Pleasants 
lias overlooked the fact that a master 
musician thoroughly integrates into the 
fabric of his composition those jazz 
rhythms and devices he chooses to employ, 
unless the purpose is one of parody. 

As in other portions of this agonizing 
reappraisal of modern music, the author 
makes a broad assertion and blithely skips 
to tlie nest stage of his argument. But 
before he does, let's examine the question 
or jazz inflnences on modern music a bit 
more closelv. 

The first two decades of the twentieth 
century comprised the heyday of the rag- 
time, with its pluck-and-twang character. 
Probably the most fatuous work inspired 
by this ancestor of postwar jazz is De- 
bussy 's * * Golliwog 's Cake-walk ' ' from 
Children s Comer (1908). The rhvthms 
are phiinly those of the ragtime, jerky and 
with nnexi»ected accents, and yet there ig 
no doubt as to wlio is in control. Tlie total 
impression is that of a Gallicized, subtle. 



• S6 West Ninth Siree'., New York 11, 
N, Y. 



and world-wide tninstrel. Two years later, 
Deliiissy was still intrigued with the naive 
ragtime rhythms and used them again in 
■ Minstrels" from his Piano Preludes, 
Book I. 

Ragtime also fascinated Igor Stravinsky 
with what he called ' ' its truly popular 
llavor, its freshness and tlie novel rhythm 
which so clearly reveals its negro origin." 
The outcome of tliis interest was a re- 
markable Bagtime scored for the unusual 
combination of flute, clarinet, horn, cornet, 
tr(nnbone. cyinbalotn, first and second vio- 
lins, viola, (no cello) , donble-bass and 
pertais.sioii (i9l8). He wrote a less BiiC- 
cessf 111 folldw-iip piece. Piano- Hug-Music, 
in 1919. 

In 1923, a year before Gershwin 's 
J^hapsody in Blue was first performed, 
Milhaud composed one of the first orches- 
tral works based on the jazz idiom: La 
cr^ution du monde (The Creation of the 
World). Milhaud 's initial encounter with 
tliis new musical language took place in 
London when he heard Billy Arnold and 
his band, * * straight from New York. ' * 
* * The new music, ' ' Milhaud wrote in 
.Vo/es Without Music (Alfred A. Knopf, 
1953), "was extremely subtle in its use of 
timbre: the saxophone breaking in, 8<iueez- 
ing out the juice of dreams, or the trumpet, 
dramatic or langorous by turns, the clari- 
net, frequently played in its upper register, 
the lyrical use of the trombone, glancing 
with its slide over quarter-tones in cres- 
cendos of volume and pitch, thus intensi- 
fying the feeling; and the whole, so various 
yet not disparate, held together by the 
piano and subtly punctuated hy the com- 
plex rhythms of the jtercussion, a kind of 
inner beat, the vital pulse of the rhythmic 
life of the music." 

When Milhaud visited America in 1922 
he spent part of his time in Harlem at 
Negro theatres and dance halls, absorbing- 
as much jazz as he could. After his return 
to France, he "never wearied of playing 
over and over, on a little portable ])hono- 
graph shaped like a camera, Black Swan 
records I Iiad purcliased in a little shop 
in Harlem. More than ever I was resolved 
to use jazz for a chamber work." 

La Creation du vionde was the product 
of Milhaud 's jazz immersion. At first hear- 
ing, this scoie would appear to fit into the 
category of Pleasants' "jazz imitators. 
The music alternates between two con- 
trasting moods: the first is quiet, lyrical 
and introspective ; the second, boisterous, 
syncopated and percussive. But even to the 
casual listener, there is real continuity of 
musical thought from beginning to end, 
with the "jazz sections" not intrusions. 
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(2 ^^eacc^c^ii^ /(^mo ^ ^^m/o 

WITH THE NEW 

"100" MODULAR SERIES 




Jow River Edge brin^^s you fine modul:^ hardvs'Ood furniture in kits, or as assembled uniis ready to finish . . , planned to jjo 
together in dozens of interesting ways. Equipment cabinets arc engineered by audio experts to protect liigh fidelity mechanisms. 
The speaker enclosure is acoustically right, anisucally in keeping, and mcchaniially correct. Start now to build your own grouping 
with River Edge modular units. You'll have a custom-look joli that will fill you with pride. 



EQUIPMENT CABINET SPEAKER ENCLOSURE RECORD CABINET 



PLAYER CABINET 



60 " BENCM 
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but nither lo);ii;il st;i(;i's in the wiirk s 
Kninth. 

'I'lii.' Blues iittniiti'il tlie :itteiitimi uf 
.■iiiotliiT Freiiclini.iii, iMniiiii'O U:i\i'l, in liis 
violin mid piano sininta (I!I27). Ami, in 
the some year, ICrnst Kiciick's suroossfnily 
sonnihilous jazz opei-.i .Ininni Spielt Auf 
(Jdlinnii Strikes r p i icrrivcil its wolhl 
proniieri' at the Leipzig Opera. Knrt 
Weill's still ])o]>nlar TItrt r-Pi mut Optra 
followed Krenek's niiw t'or;,rutten work ;i 
year later, while in Knyl.iinl, Western 
Kurope and, of ronrse, Anicrii-a, other 
comjiosers dipp<'<l iiit<) the j.'izz reservoir. 

W(n-ks like La rri'alion liit inninlt, 
I?-ivel'.s riano ToTieerto in (J, TItr Titrrt 
J'ltiny Opera. Stravinsky's llaiitime. anil 



L'Uistoire du soldat, eould only have snr- 
vived hecnise .jazz elenient.s were made to 
serve the eoniposer's iM-rsinnil expression 
and style. ,\ snperh illnstralion of the 
i reative use of jazz in post-World War ]I 
nmsii' is the Titramlat nntvonient of lliTule- 
Tnith's Sifmphaitif M ctanfitrfihasis on 
tilt III! s till ll'iber, in whieh the roniposer 
tMUnhines his nnennny j,nft of ronnterp(nnt 
with syncopated rhythms. The resnlt is ;i 
didiyhlfnl toe-tapinny jazzy rnj;ato nli- 
lizinj,r triniLlxnie j,diss;iinli atnl nnnsnal jier- 
( ns.sion elTerts. 

So far, the serious eomjio.si'r has .syn- 
thesized raytinie, lilne.s, swing, and otlu'r 
jazz loriiis. .N'lm- the ipiestinn is: Will 
arivone t.-Lke oti I'oek 'n Jtoll? 





What we're driving »t is che sim- i 

pie fact that Turt;;-Sfll Audio I 

Tubes are preferred by makers ' 
of the finest Hi-Fi equipmerr. 

TUNG-SOL ELECTRIC INC 
Newark 4, N. J. 



TUNG-SOt 

AUDIO TUBES 




LETTERS 

The Other Side— presented by This Side 

Sik: 

I ill pciu'inl ;iccord with Mr. ririj,'^.'*' 
;ivn\vf'(| |.iiii.ns<' of redressinp: the biilniUH' 
with <'lcrtrnst:iti('s in his Icttor to the edi- 
tor ill tlif S«.'|.t<'iiLl'er IJtriG issue, siiice must 
ur' the n-ri'iit articles on cUvtrostntic loinl- 
.'Jl'i'iikiTs h;ivo t'xtolleil thoir virtues and iy- 
iioiod tlii'ir 'ihoitiwiiriings. TjOt nie ho jiriionj; 
thoj^e who ;ijrm' tliiit nt least one nrtiole 
;inin-iiiy]y .-m,! transparently inteniper- 
ill its I'csT.'ilie ]»rouonnceuient that niov- 
irijr iii;iiiiil;u'turers niiylit ;is well close 
lip shop. I havu no wish to join tlie projdi- 
fi<, and 1 h;(ve no ([iiarrel witli subjective 
jtMlyineiits, whi'tlier they are expressed by 
Mr. M.irsh or Mr. P.riggs. In those areas, 
every m.-iri is liiy own expert, and any coni- 
nii-iit on my |.;irt eeiild justifiably be con- 
st rued as ;iuoTh<'r volley of grapeshot in 
the iniagiii.iry "battle of the loudspeak- 
ers'' or the ''electrostatic revolution." 
There are several instances, however, in 
.Mr. ISrijrjrs' letter in which he touc^ es upon 
the (dijeetive iK*rforniancc and eiigiiieeriiif; 
design of electrostatic loudspeakers. In 
some of tlie>e, his statements seem to be at 
v;iri;inee with demonstrable fact, and I 
would like to chide him gently abo'it them, 

1) and 2 . Jfl materials are affected to 
some degree by variations in temperature 
aiul humidity. What is important is that 
changes in perforinaace caused by such var- 
iations be rendered innocuous. Through the 
use of api)ropriate jdastic materials, ;iii 
electrostatic loudsi>eaker can stabilizi-d 
for ()]ieration in at least most of the areas 
mentioned. Many JansZen electrostatics 
have been in operation for a year or more 
ill the r.iilf Coast region of the U.S.A., nn- 
der conditions that are at least as imfnvor- 
:ible as in most of the areas mentioned by 
Mr. liriggs. The incidence of failure lias 
been extremely low, and has not been de- 
teetably higher than in other regions in 
which ambiout conditions are more favor- 
able. It seems to me that the use of plas- 
tics in loudspeakers is not analogous to the 
use of grease in jiieknp damping, as Mr, 
P'i'iggs suggests. I think it sufficient to 
l)oiiit out that some of the most durable 
loudspeakers tinit were built for use aboard 
warships during the 1940's were equipped 
with plastic diiiphragma, I do not know of 
any reason why a projK'rly designed electro- 
static londsjieaker should be more suscepti- 
ble to changes in temperature and humid- 
ity than well designed moving coil types. 

3). While it is true that in general the 
dia]>hragriis of electrostatic loudspeakers 
do not move with uniform amplitude over 
their entire areas, they can be so con- 
structed that they ain>roach this ideal so 
closely that the imposition of constraints 
at the points of su]>port cannot be detected 
in acoustic measurements. They can be so 
designed that no undamped diaphragm 
resonances are present in any portion of 
the fropiency range over which they radi- 
ate. Instead of relying on electrical damp- 
ing, the resistive coniponent of the air- 
load impedance is made to constitute the 
prcdiuninant component of the total me- 
chanical impedance of the diaphragm up 
to a]tpro,\iinately 10,000 cps. Electrical 
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Only " Scotch" Magnetic Tape was sensitive enough to capture 



a madmans 
madrigals 




Don Carlo GesualJo 



In 1613 the psychotic Italian nobleman and 
composer Don Carlo Gesualdo died. 

To us he leaves a magnificent bequest — the 
brilliant Gesualdo madrigals. "A collection of 
marvels," Igor Stravinsky describes these mu- 
sical masterpieces. 

Many of these ingenious a cappella composi- 
tions are now superbly recorded in the highly 
acclaimed new Sunset Records album, "Aldous 
Huxley Presents the Madrigals of Gesualdo." 



To reproduce the mad composer's subtle dy- 
namic changes and harmonic progressions, Sun- 
set Records made its original master recording 
on a magnetic tape with an international reputa- 
tion for highest fidelity. Their choice — "Scotch" 
Magnetic Tape — because it "assured us perfect 
reproduction in recording our album." 

"Scotch" Magnetic Tape is always first choice 
where superior sound reproduction is essential. 
Try it on your machine and you'll hear why. 




m 



ALDOUS HUXLEY AND IGOR STRAVINSKY at the Gcsualdo 
madrigals recording session. 



The term "Scotch" and the plaid design arc registered trademarks Tor Magnetic Tape made in U. S. A. by 
Minnesota Mining and Mfg. Co., St. Paul 6. Minn. Export Sales Office: 99 Park Avenue, New York 16, N. Y. 

©3M Co.. 1956 



SCOTCH 

BRAND 

JVtagnetlc Tap^a 
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no other Quality Speaker 
offers so much for so little 




World famous for 



I consistent good sound 

\... unequalled Quality features and LOW COST! 



LORENZ LP 312 

12" WIDE-RANGE 
LOUDSPEAKER 

A quality, dual ■ purpose 
speaker. Can be used as 
wide ■ range reproducer or 
woofer unit in expanding 
system. FEATURES: EXTRA 
heavy magnet, long mag- 
netic path, small air gap, 
long voice coll, non-reso- 
' nant frame, perfect gap 
alignment and multi-para- 
meter, tropicjiized cone. 
SPECIFICATIONS: Impedance - 16 
ohms at 800 cps; Response — below 20 to 
above 14,000 cps; Output — 25 w average, 
35 w peak; Magnet wgt. — 61.S ozs; Voice 
Coll Dlam. — IW: Battle Opening — lOH". 
Depth — 61^1"; Frame— heavy duty cast alu- 
minum girder construction. 39 JQ 

LORENZ LP 208 

8" WIDE-RANGE 
LOUDSPEAKER 

Versatile. 3 - purpose repro- 
ducer. Designed as wide-range 

! speaker alone or in groups, as 
high or low end of 2-way sys- 
-,tem, or as mid-range unit In 
3-way system. FEATURES: ei- 
" Y^^^^^M '^^ heavy Alni magnet, perfect 
V^^^^V gap alignment, tropicaliieil 
V^^Pr cone, oversized voice coil. 
^ , small air gap. non-resonant 

frame. SPECIFICATIONS: Im- 
pedance — 8 ohms at 800 cps: Response 
3S to 14.000 cpS; Output— 15 w average, 
21 w peak; Magnet Wft. 28.5 OIS; Voice coil 
Diam. - 1"; Overall Diam — 8"/^"; Baffle 
Opening — 7W; Depth — 4"; Frame — heavy 
duty cast aluminum girder construction. 

net 19.95 

Hf^^^ LORENZ LP 65 
OlSv H(>RN-TYPE TWEETER 

^AuK)^ Fits any enclosure or speaker 
\Vm^ without the usual interaction. 

FEATURES & ADVANTAGES: 

solid back permits wide application; round 
cone design assures even sound dispersion; 
soft plastic construction prevents metallic 
overtones. SPECIFICATIONS: Impedance — 
5.5 ohms at 800 cps; Response (with High 
Pass Filter HP-l>— 2.000 to 17.000 cpS; 
Sound Dispersion— 120" (in all directions); 
Output— 2 w; Outside DIam.— 2V3"; Cone 
I Diam. — 21/4"; BaHle Mounting Ho\e — 2W 
|flared to 2>/j" or more. g jq 



^ LORENZ TB-l and TB-il 
P TWEETER COMBINATIONS 

For all 12" speakers. 




Completely assembled and 
ready for installation. Fits 
across 12" speakers with 
out projecting beyond front 
of speaker mounting baffle. 
Specially designed steel 
bracket supports tweeter(s) 
coaiially. Rigid metal con- 
struction discourages reso- 
nance in speaker or tweeter. 



TB'1 (bracket with single 
tweeter) . 




16 ohms 

20-17,000 

27 w 

12"/*" 

10**" 

7W 



LORENZ LP 312-1 and LP 312-2 ! 
12" COAXIAL AND DIAXIAL SPEAKERS 

Extended response coaxial or diaxial speakers | 
are obtained by adding Lorenz TB-l ot TB-2 
Tweetersto Lorenz 12" wide-range reproducers. J 
SPECIFICATIONS IP 3iM IP 312-2 

Impedance(at800cps); 16 ohms 
Response: 2017.000 
Output: 27 w 

Overall Diam.: 12"/*" 
Baffle Opening: lOMi" 
Depth: 6V4" 

Price: net 49.50 net59.50 

(includes HP-1 HI Pais Filter) 

LORENZ HP-1 
HIGH PASS FILTER 

For use with any tweeter. Intro- 
duces highs at rate of 3 db per 
octave starting at 2,000 cps. 
with nominal crossover at 5.000 
cps. Effect increases smoothly to limit of 
audibility. Installed within speaker enclosure.! 
DIMENSIONS: Overall height 2V4"; Mounting | 
(square base) — 1^/2" 
between hole centers. 



4.95 



Exclusive 
U S. 
Otstrtbutofs 




Set and Hear Them At Your HI-FI Dealer Now! 

PRODUCTS, Ltd. 

5 1 4 Broadwoy, N«w York 1 3, N. T. • WOrth 6^800 
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(lamping uiwler sucli conditions would be 
snprrlliiona. 

4 ^ Since there is really no such thing as 
a perfectly rigid struetnre, I rniiat agree 
\pith Mr. Briggs that the stationary elec- 
trodes must vibrate, just as the frame of 
a inoving-coil loudspeaker must vilirate. 
The important thing here is to make cer- 
tain that tlie electrodes are stationary 
enough. Such a degree of "stationariness" 
can be achieved. 

5) . Some types of electrostatic loudspeak- 
ers are vevy directionnl. Btit some moving- 
coil type speakers are also very directional. 
In botli electrostatic and moving-coil types, 
the directional characteristics can be made 
to correspoiul to what seems to be optimum 
for the greatest percentage of rooms. No 

I Mianufactnrer can provide enough models 
1 to meet exactly the reqtiirenients of every 
listening room. 

6) . Of all of tlie high-quality power am- 
plifiers that have been used with the Jans- 
Zen electrostatic, only two have displayed 
a tendency toward instability. Through co- 
operation with tlie manufacturers of power 
amplifiers, and through the introduction of 
a resistive component into the electrical 
load seen by the power amplifiers above 
3000 cps, tlie probability of instability in 
amplifiers is being reduced rapidly, and is 
approaching zero. 

7) . In saying that American manufac- 
turers of electrostatic loudspeakers always 
recommend grossly inefTicient bass speakers 
:is low-frequency counterparts because of 
the low sensitivity of the electrostatics, Mr. 
Briggs errs. In at least one case, the Jans- 
Zen, the sensitivity was set to match that 
of two brands of woofers that were found 
through extensive listening tests to jirovide 
the most pleasant over-all performance two 
years ago. Presumably because of their uni- 
form power response from tbe low frequen- 
cies up to the frequency at wliicb the 
tweeter can take over the acoustic load, the 
etliciency of these woofers is not as liigh 
at an} frequency as that of other woofers 
at specified frequencies. I suspect that their 
band-pass elTiciency product might well be 
on a par with most other woofers that have 
a nominally higher etliciency or sensitivity 
rating. 

8) . It is true that higher voltages are re- 
quired for the reproduction of low frequen- 
cies from electrostatic loudspeakers. But 
the listener need not he exposed to these 
voltages. As was demonstrated in the itro- 
duction prototype of the JansZen wide- 
range electrostatic at the New York High 
t'idelity Show, the electric fields can be en- 
tirely enclosed and all high voltages con- 

; fined to the interior of tlic loudsjteaker 
i structure. The chance of exposure to high 
voltages can be made to be as low as in 
the case of a television receiver. 

Aktitur a. Janszex, 
48 Stone Koad, 
Belmont, MasJ. 

Sir: 

With reference to the letter l-y G. A. 
Briggs in the September issue of Audio: 
If one calculates tlie power of the amj)lilier 
necessary to drive a speaker system which 
is 5 per cent etlicient, and requires that the 
si>eaker system develop the ])ower of a 15 
piece orchestra, it turns out that the pnwer 
required for peak passages is 00 to 250 
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stereophonic sound by Ampex brings you up to date 



Once you've heard music reproduced stereophonically, you'll 
always be aware of the disappointing flatness of sound from a 
single source system. And once you've heard Ampex stereo- 
phonic sound, you'll never be satisfied with less. 
Now, the magnificent new Ampex A series brings you stereo- 
phonic sound — and a complete tape recorder too. "A" series 
recorders capture all the natural depth, clarity and realism of 
the original performance, record on half-track with true pro- 
fessional quality and achieve vivid reproduction of half- and 
full-track, single channel tapes. New features include: tape 
position indicator, simple tape speed selector for 3S and 7ii ips 



speeds, and recording volume indicator. Ampex A series re- 
corders, and their amplifier-speakers are available in elegantly 
designed table-top cabinets or handsome portable cases. The 
ultimate in a complete home music system is the Ampex Con- 
sole Model A 423. The system contains: stereophonic player- 
tape recorder, AM-FM tuner, 3 speed record changer, and two 
complete amplifier-speaker systems. 

Whether you choose the table-top, portable, or complete con- 
sole system, your Ampex will put you years ahead in high fidel- 
ity — will add a wonderful touch of perfection to your listening 
enjoyment. See and hear them today at your Ampex dealer's. 



Ampex Corporation • 9Si Charter Street • Redwood City, California 
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Even though our name is 
steeped in the tradition of 
the high fidelity field, we 
would now like to introduce 
ourselves as the newest and 
freshest face around. We 
still hold tenaciously to our 
tradition, but a few new in- 
gredients have been added. 

Progressive styling for one 
thing. Our styling depart- 
ment was given full rein on 
these new models and what 
has evolved is simply exhila- 
rating. A form that is freshly 
alive, rich warm woods, fine 
finishing, extremely func- 
tional — an incredibly hand- 
some line, indeed. 



Engineering, too, was given 
the full treatment. Some old 
hands in high fidelity cir- 
cuitry shut themselves in the 
lab for months looking for 
something new. One day 
they walked out of the lab 
with some prototypes brim- 
ming over with new circuit 
ideas. We didn't feel that 
we could keep them a secret 
for long, so we've used them 
in all of our new models. 



You will want to see and 
hear our new models when 
they start gracing the shelves 
of our dealers. In the mean- 
time, we've reserved a bro- 
chure for you giving full 
details on all of our new 
tuners and amplifiers. Just 
drop us a note with your 
name and address and the 
word "brochure" to 



SA-R-Gi-ENT - CO. 

4926 East 12th Street, Oakland 1, California 
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wiitts. Tlu; powor- of VMrioiis ilist )-uiireuls 
iM-i'liostnis in jienk pass.-igcs mikI on an 
:ivi'i:i);i' l):isis may be fmiml in tlio Jonr- 
lial iif llir AcouKlirn] Soriilii of .-i ini rini, 
.\]pril. Hl.il. 

If one nscs tlip il;it:i for power level 
riii'osureiiients given in I'lon riliiiiis of the 
lii.ilihilr of h'nilio Knfliiici rs. for- ilarcli, 
l!M!i. or- tire il:rt.r in Ar-Dio, for .Tnrrrrrrrj-, 
|i. :iL', it is forrrrd tirrrt a jrower nm- 
plilier of aljorrt. 100 to 200 w.-rtts is iret-es- 
s:ri-y t(r re|pr-(i(ltr(*e tiris or-elrestr-a irt a roorrr 
thi- size of ilr. Xrtrrn's listi-rrirrg roorrr. 

Mr. ISrigcs irrilierrtes tirrrt rrrtri-lr less 
powiT is re(|rrir-eil for rrrrr.sie repr-oiltretiorr. 
lie rrses 00 watts to fill Festivirl Hall which 
worrlil Ipy tire ahove starnlards reiprire JOOO 
wrrtts. 'I'lr.-r-e is arr e.xphrrrat iorr for this ilif. 
fererrci' of opirriorr Uetweerr .Mr. liriggs arrd 
the Arrrerlearr literature. Tire tirr-ei- srrg- 
gp-stiorrs wirieir .Mr. Uriggs proposes are all 
irreorr-ei*t rrrrd irreorn]ih'tc as well. 

I propnsr' the followirrg prpssilplc I'-Xplana 
tiorr. Tire rrrrrorrrrt of power rerprireil for 
lri(;lr-(pr;rlit.v reproclrret iorr ih'lperrds wry 
str-orrgly rrporr tire aeeeptalrh' level of dis 
tf.r-tiorr. .Mr. liriggs says tir.-rt orrly tire wind 
iprirrti't .sorrrrdeil perfectly reprodrreed. .\l.so, 
sevenrl critics Irrrve heerr very cool rrhortt 
the c|n:rlity of the Uriggs corrcerts. It is ]iom 
sIIpIp' to I'orrclrrrle then tirrrt the lowi-r ]iower 
h-vrd rerprir-ed hy I'.riggs is ilrre to the eli])- 
pirrc of tin' peaks .-rrrd tin' corrsi'iprerrtly 
|poor-i-r cprality which Ire lirrils rrcci-ptahle. 
Orrs rrray rrirti' that acp-or-plirrg to the trrore 
rigor-orrs st.-rrr.lar-ds rrseil irr Arrri'rica. 
( .' Ek.) orrly the wirril iprirrti't irrrrsic liesi 
witlrirr the pipiver capaliilities of .Mr. l!rij;j;» 
I'ipripori-rrt. I wiirrlil rrot srrggest that the 
llrijlgs eitrriprrrerrt is rrirt rrcei'ptalph' Iprrt 
only tirrri it is rrot rrseil irr such .'r way as 
to give tin' ver'y Iriglri'st i|rr;rlity repr'odrre 
tiorr. such rrs ha.s Ipi'i'rr rrttairri'il irr .-Vrrrerica 
Ipy .Mr. .Vnrrrr ami otirer-s. (Il'e'll hi'l thi.i 
ilniir.^ ,1 rt/ifii. Kn.) 

Kii ri.ARrr A. <Iiiein'kk. 
TIri' I'rrivr'r-sity of Wiscorrsirr, 
rVplh-ge (pf I'jrgirreor'irrg. 
.Mailisorr, Wis. 

Srrt: 

.\ll ipf this rrrgirrrrerrt al t jpower ont-. 

prrt rrrni lorrilsperrkers irr rruiiro systerrrs 
arrrorrg tin' Hi I'rii'sts of Hi Fi is fascirrat- 
ing. Iprrt rrrre pirirrt is lii'irig ipverloipkeil. it 
seerrrs to rrre, 

Isrr'l tin' IrrrrrI .juilgi'rrri'rrt (pf a rig 
wiri'tlrer- rpr rnrt it satislies its ipwrrer'.' If 
Kwirrg .N'rrrrrr fei'ls he rreeils Jrr spi'akr'rs 
rrrnl ISrr watts of orrtprrt powr-r. i-arr arryiprre 
crrll Irirrr wr-orrg if he's Irajppy with it, anil 
his rri'iglrlpor-s ;rr-e either far away or toler- 
rrrit .' Orr the other Irarril I'arrl Klipsclr oiri-e 
.-aiil Irr w.-rtts rrre erroriglr. if they are thrt 
to in (-ps. If tirrrt satislies Irilll, doi'srr H 
that rrrake Irirrr right.' I Irapperr to like rrrod- 
erate arnplilii-atiorr corrrKirred with the Irest 
spe.-rkers I carr all'onl. .-Vs lorrg ;rs 1 aur 
.'rware of the sorrnil of big jpowered arnpli- 
lier's irrrd like wirrrt I Irrrve. .-rrrr I irr er-ror-? 

Irr fai-t. ar-en't tire opirriorrs of these 
arrdio professiorrals colored by what they're 
tr-yirrg to sell J .Mr. Xrrrrrr trrakes r-ecor-ils 
with freiprerrey resporrse far- above the level 
at which the Irearirrg crrts off for the aver- 
rrge grry who h:rs reached tin' ei-orrorrric 
state w-lrere he e:rtr alToril rrrrilio as :r Irobby, 
llrrt he rreeds eipriprrrerrt tinrt carr reprodirce 
the frrll L'lr to L'rr.lririr cps rrrrrge. liriggs. 
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the 

perfect complement 

to the finest 
High Fidehty System! 





Ml RAT WIN Cartridges 



No Hi-l-'i S>sleii) is l)et(er tlian ils pickup cartridge . . . and 
no cartridge excels llie clarity and Iirilliance of tlie Mirvlwiu. 
Its iinusnally wide raiiHe and extreme sensitivity brings ont 
the very best in any lli-l'i S>sten). Kits all standard tone anns 
. . . permits instant fingertip stylus replacement. 



MST-tl)-Single Diamond Stylus $34.50 

MST-lS-Single Sapphire St>his $12.50 

MST-2D-Turno\er Diamond St>liis 

and Sapphire Stylus $45.00 

MST-2.\-Tiiriiover Sapphire Styli $22.50 

Sty/us Rep/acemenis Available from Slock 




At All Hi-Fi Dealers ' iViitc for Complete Brochure 



AUDIOGERSH CORPORATION 

(H4 BROADWAY, NEW YORK 12, N. Y. • WORTH 6-0800 
In Canada; Atlas Radio Corp., Ltd., Toronto 




FAR AHEAD THE FINEST BY FAR 



MIRACORD XA-100 MIRAPHON XM-IIOA 

Pushbutton changer and Manual ~ Manual Player 

Player in ONE Precision i 
Instrument! 
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A New Concept in Speaker Design 

...FROM ALTEC LANSING LABORATORIES 



Exceeding the expectations of even those engineers who worked on the design 
and development of Altec Lansing's new Bif lex speakers, the principle of "multiple 
concentric compliances" has provided almost unbelievable new performance at 
very nominal cost. By separating a single cone into two segments with a flexible 
connection, Biflex speakers achieve a smoother and more extended frequency 
range than any other single cone loudspeaker. 

To convince yourself of the truly remarkable performance of Biflex speakers 
selling for as little as $27.00, you have only to listen for yourself. Only by hearing 
the Biflex can you believe that so much high fidelity can be yours for so little. 




415A 

15-, 25 watts. 30 14,000 cycles. $63.00 



7 / 





408A 

. 15 watts. eO-16.000 cycle' . $27.00 




412A 

12-. 20 watts. 40-15.000 cycles. $48.00 



These guaranteed frequency responses, measured in 

Altec's anechoic chamber, are minimum specifications 
and will be met or exceeded by the Biflex speaker you buy. 




ALTEC FIDELITY IS HIGHEST FIDELITY 



Dept. 11 -A 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N. Y. 
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DUPLEX SPEAKERS 

BY ALTEC LANSING 



Duplex speakers by Altec Lansing are still the finest loudspeakers made— still 
the outstanding choice of professional engineers. Without truly outstanding 
performance, their long record of leadership cogid not be maintained. 

Duplex speakers are the finest because they represent the ultimate develop- 
ment from the sound laboratories that are responsible forthe famous stereophonic 
speaker systems of Cinerama, Cinemascope and Todd-A-0. Until you hear the 
efficient reproduction of sound throughout the frequency range of 30 to 22,000 
cycles which is available only in tested and guaranteed Duplex speakers by Altec 
Lansing, you have not realized the true potential of your high fidelity installation. 



604C 

15-, 35 » 





601 A 

i'j . Ai ^alU (30 Deah). 3C 22.000 cycles. 
$108.00 incl. network 



These guaranteed frequency responses, measured in 
Altec's anechoic chamber, are minimum specifications 
and will be met or exceeded by the Duplex speaker you buy. 



ALTEC FIDELITY IS HIGHEST FIDELITY 



Dept. 11- A 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N. Y. 
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EDITOR'S REPORT 



NEW YORK HIGH FIDELITY SHOW 

AccORi)iN-(i TO cusTO.M, tlie lead-off spot for tlic issue 
following tlie H^ill audio show in Xew YoiU is 
devoted to a disonssion — Wonday-inoi iiiii;; qnar- 
terbackinfi, so to speak — of rlie event, and this is no 
exeo])tion. Kveiyone who attended will ajfi-ee thtit it 
was the yieatest show that has ever been held in Xew 
Voik, and with ono ov two minor squawks every e.\- 
liiliitor iiolds the same o|)iiiion. To be sure, the inter- 
mediate walls were not as soundproof as everyone 
would have liked, but the flow of traftic- the iightnoss 
and cleanliness of the building; itself, and the presence 
of an air condit ioniiif; system- -which was slightly 
over-loaded, perhaps, dnriiifr the peak hours of each 
day — make the Xew Yovk Trade Show Biiildinji; an 
ideal place for the show. 

Dnriuf; the four days, a total of L'><.S80 paid adniis- 
sioiis were recorded, ami with the additional attend- 
ance of the press, manidactiirer's representatives, 
trade, and the irieiid)Crs of the Audio Engineerinj; 
Society, the over-all total was Just under 40,000 — a 
real record for any audio show (except in Tokyo, 
where atteiuiaiices of over 50,000 were racked up on 
two occasions). 

-Vii hour before oi)enin{j time on Thursday, Septem- 
ber 27th, a line formed along the front of the building 
to H'yth Street, down the subway stairs, au<l e.xrended 
for several huiulred feet in the subway arcade. This 
didn't last for long, for with the aid of a number of 
gentii-men in blue the line reconstituted itself along 
•'!5th Street. ]iy 4.') niiiiutefi after opening time the 
paid attendance had reached 1511, exactly half the 
total attendance of the first audio show in 1949. 

The event proved several things about how to riui 
an audio show - -not the least imj)ortanl was dispelling 
an.v doubts of the advantage to be obtained by charg- 
ing a nominal admission fee, although this was fairly 
well proved in IMiiladelpliia last year and in IjOS 
Angeles in February. Adeipiate advance publicity is 
an absolute necessil;y for a successful show, and there 
was pleidy of that this year. The Brass Hail restau- 
rants one of which is located in the Trader Show 
Building- carried a story about aiul served "Hi-Fi" 
cocktails, aiul a few of the papers mentioned it. There 
were streamers and window cards in reeord and hi-1i 
stores. There was good coverage with advertisements 
in the inetroiiolitan ncwspai)ers anil several well timed 
publicity slorips. The show was announced on several 
i-adio stations — either as an ai)p('n(lage to exhibitors' 
commercials or on specifd prograln^. The net result 
was that the crowds came, which was the ob.ject of all 
the advance effort. 

From a bird's e.ye view of the e.\hibits, it would 
seem that the accent was on loudspeaker enclosures, 
with many new types being shown for the first time. 
AVe can well remember the introduction of the first 
widel\- received television set — KCA's (>'M) — at the 
relatively high price of three hundred and seventy 
five dollars, and for a lO-inch i)icture tube. too. Then 
as refinements, were made ami nuinufactnring proc- 
esses simplified — as were the circuits — the price grad- 
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nally came down, perhaps with a diminution of qual- 
il;y with each step, for the fi^iO and its many successors 
that are still available in kit form or completely 
finished by several smaller producers of sets still rank 
as among the best 'l"\' sets ever made. It would appear 
that we are witnessing a similar progress in louii- 
speakers. We still have the acknowledged leaders with 
fairly expensi\e speaker systems, and we have iiuiny 
less expensive models which achieve their own degrees 
of acceptance by what miirlif be called an extraordi 
nary exercise of engineering. If the greatest number 
is to be served with (piality hi-fi eqidpinent, the trend 
toward lower prices is desirable even if oidy to get 
people interested enough to 'get the bug." 



DIAMOND STYLI 

In general, we try to follow a policy of "live and 
let live," assiniiing that the customer will find out 
about uiisat isfaetory merchandise or advertising and 
selling practices by hinjsell' and be gniiled by what 
he learns. But occasionally it appears that there are 
some "sharpies" in the business who live by trying to 
put one over on the customer. The sort of thing tiiat 
couldn't possibly happen in .i. small town, where a 
merchant of any tj pc luis to rely on his okl customers 
for his livelihood because there are only so many 
people in the town altogether and he can't afford to 
take advantage of any one of I hem. But in a city the 
size of New York — or any of a dozen or more others — 
the sharp-piacticer can jnill a fast one on a luuidred 
customers each day and scarcel.v run out of customers 
ill a lifetime. 

In particular, we are talking about diamond styli. 
Xot that we have anything against diamond styli. for 
we uonldn't use anything but a diamond, but we do 
have something against the idea of selling diaiuoiul 
"replacement styli" that are not exactly in aeeord- 
ance with the maniifaetiirer's specifications. In fact, 
we are lirmly of the belief That when it is necessary 
to procure a replacement stylus, it should b(> obtained 
from the pickup manufacturer and not from some 
other source that claims to have one which is just as 
good and five dollars — or mine or less — cheaper. The 
design and const riiet ion of the small and extremely 
delicate parts of a iiickup have considerable influence 
on the perforimince of the linisbed product, and if 
brass is used instead of ainminiiin, for examide, the 
performance may siitfer very greatly. We have heard 
niimcioiis complaints about replacement styli which 
did not fit |)roperl.y, were longer than the original, and 
which weren't sat isfaet(ny lor a variety of reasons. 
One way of avoiding this kind of trouble is to make 
■jure that the replacement stylus is made either by the 
manufacturer of the pickup, which is the preferi-ed 
way, or at least that the mauufaeturer of the replace- 
ment is equally reputable. We do not mean to imply, 
of course, that all manufacturers of reidacenients are 
not as capable of making .just as good a stylus as the 
original manufacturer, but we caution readers to make 
sure before biixing a "liargain." 
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yet tHa,t xnay be all your present system reproduces! 

Recent improvements in high-fidelity recording have captured the full tonal 
color of every instrument in the orchestra . . . every subtle shading from the 
brilliance of the violins to the deep roll of the kettle-drums is impressed on 
discs made with the latest recording techniques. Yet this dazzling other-world 
of sound may be beyond the cafnic'ily of your present high-fi equipment ... in 
terms of sound reproduction, you may he buying only htilf a record! 

PICKERING professional-quality components— hesi thai moiie) can buy 
—recreate all of the music on fine microgrooie recordings— give you the ri 
ness of reality that makes listening the extreme pleasure you have 
dreamed about . . . but never experienced. 

PICKERING components include the world-renowned 
"FLUXVALVE" ma);ntlic cartridge with one-mil or half-mil 
diamond styli . . . the Pickering 410 Audio Input System, 
combining preamplifier, record compensator, and equalizer 
network (each of which is available separately) . . . 
the famed Pickerini; Model 190-1) distortion-free tone arm 
... and the revolutionary new PICKERING ISOPHASE 
electrostatic SPEAKERS, which reproduce music so faithfully 
they must be heard to be belietedl 





PICKERING & CO., INC. 

Professional Audio Components ^J^^ 



OCEANSIDE 




. . . Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept.A-12 

EXPORT; AD. AURIEMA, INC.. 89 BROAD ST.. NEW YORK / CANADA. CHARLES W. POINTON LTD . 6 A LC I N A AVE.. TORONTO 
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A TRIUMPH OF TELEPHONE TECHNOLOGY 




A great new iclcplione cahlc now links North America 
and Euroiie — tlic (iisi transoceanic cahle to carry voices. 

To make jiossihle tliis historic lorward step in world 
comnuinicarions, l»el! Lahoratories scientists and cni»incers 
hati to solve iorniitlahle new prohlenis never encountered 
with |")revious cahics. which carry only telegraph signals. 

To rransniii voices clearly demandetl a much wider 



Irequcncy hand and clhcicnl ways of overcoming huge 
attenuation losses over its more than 2000 mile span. The 
complex electronic apparatus must withstand the tre- 
mcnilous pressures and stresses encoinitered on the ocean 
lloor, far hcyond adjustment or servicing for years to come. 

I lere are a lew of the key tievelopments that made 
this unique achievement |X)Ssihle: 




More than 300 electron tubes of 
unrivaled einlumnce operate con 
linuously, energized hy current 
sciii from land. 




IVecisely <lesigne<l equalizing net- 
works and am|>lifiers conipeTi.saie 
for liie loss in the cable every 40 
miles and produce a communica- 
tion highway 144 kc. wide. 




A unique triple \^;alertight seal 
protects the amplifiers from pres- 
sures as high as 6500 jx)unds per 
square incli. 




Power supplies of exceptional re- 
liability send precisely regulated 
current along the same coaxial 
that carries \'our \'oice to energize 
the amplilying units. 




BELL TELEPHONE LABORATORIES 

V/orhi center of comuiuMications research and developjiieut 
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Interference Effects with 
Crossover Networks 



CHARLES P. BOECLI* 



Placement of the two speakers of a two-way system is important in over-all repro- 
duction quality since it may result in lack of smoothness over the frequency spectrum. 
The author covers one of the finer points of multiple-speaker system construction. 



THE MOST CRITICAL siugle part of an 
audio-frequency reproducing system 
is the loudspeaker. Microphones and 
phonograplis liave been perfected to the 
point wlicri' tliey arc ceasing to be seri- 
ous problcnus. and amplifiers arc avail- 
able with performance which leaves noth- 
ing to be desired. On the other hand, 
speaker systems still remain a source of 
considerable concern, for it is here that 
large amounts of distortion and fre- 
quency nouliuearity arc often introduced. 

Efforts to reduce the shortcomings of 
speakcra take a number of i)aths. Very 
frequently the audio spectrum is divided 
into several sections, each of which is 
assigned to an individual speaker de- 
signed to handle that section best. This 
division of the audio spectrum is carried 
out principally by means of crossover 
networks, for which several designs arc 
available. 

The problem of phasing in coa.\ial 
speaker networks is one which has not 
received too much attention until re- 
:ently. It has, however, often been 
noticed that reversing the connections to 
,ne speaker of a iwo-speaker array 
causes an audible change in over-all re- 
.'lults. 

For the most part, it has been as- 
sumed that when the crossover network 
is carefully designed and constructed, 
the response of the system is practically 
; at. That this is not necessarily the case 
will he demonstrated in this pai)er. A 
preference has existed in the audio held 
for 12 dh/octa\e crossover networks as 
opposed to the siuipler 0 dli/ octave type. 
It will be shown that uiuler some cir- 
cumstances the 6 db/octave network is 
superior to the 12 dh/octave type, at 
least from the f requency-resi)Onse stand- 
point. It has been common practice to 
choose the crossover frc(|uency by con- 
sidering only the frequency over which 
the individual speakers function most 
effectively. The subsequent work will 
show that the flattest response will re- 

* Cincinnati llesearch Compamj, ZZ09 
hosantiville Moad, Cincinnati, Ohio- 
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suit if the crossover frequency is also 
chosen with a view toward the mechani 
cal spacing between the speakers. 

Analysis of Special Cases 

12-db octave constant -resistance 
networks 

Let us assume that the sound output 
of a si)eaker is in phase with, and has 
a nmgnitudc directly proportional to, 
that of the electrical input. Although at 
liist glance it may seem to be rather pre- 
sumptuous to ascribe such perfection to 
any speaker, this assumption nexerthe- 
less leads to results at the crossover fre- 
quency that have been experimentally 
observed in a number of cases. It is prob- 
ably jnstilied over at least a limited fre 
quency range, so long as that range is 
sulliciently removed from points at which 
the speakers' responses are seriously af- 
fected by principal resonances. 

We shall further assume that the two 
speakers, of equal efficiencies, are con 
nected by means of a constant -resistance 
parallel-type 12 db/octave crossover UBt- 
woi k to a constant-voltage source of sig- 
nal ^e.g., an amplifier with zero output 
resistance). The crossover frequency will 
he coMsiilered unity with no loss of gen. 
eralilv. 

A third and temporary assumption is 
that the sound-generating elements if 
both sjjeakers occupy the same space; 
that is, they are not only coa.xial but 
also coi)laimr. Strictly sjieakiiig. this is 
an hnpossible condition, but it forms a 
special case which is more easily handled 
lhan the general case, which will be dis- 
cussed later. The results of this analysis 
will also be found useful in the more 
general work. 

An analysis of the 12-db/octave cross- 
over network (Fig. 1 shows the parallel 
type, but the series type gives the same 
results) leads to the following expres- 
sions for the voltages fed to the indi- 
vidual speakers, in Lajjlacian notation; 
1 

E/Ei = —. 

(low-range speaker) (-2) 



A7£i=- — ^= 

s' ^■^/2s^■l 

(high-range speaker) (2) 
The two speakers can be connected in 
either of two w ays : in-phase or out-of- 
pliase. "In-phase" connection means that 
if a battery is connected to the corre- 
S|>onding terminals of each speaker, the 
diaphragms will move in the same di- 
rection. In this case, the sound output 
from the speakers (which is assumed 
the same as the electrical inputs) is 
simply the magnitude of the sum of the 
two transfer functions just derived : 

;«* - iuM- 1 

Vis' = sum output = y tiyyl 

the ((uautity « being used because the 
frequencies are referred to the crossover 
frequency as 1.0. 

If the speakers are connected out-of- 
phase, the over-all sound output is the 
magnitude of the difference of the two 
transfer functions: 



F/ = difference output ■ »/ -. — ; — 

(i) 

The primes in Eqs. (3) and (4) indicate 
that these equations are for the special 
case. 

It is interesting to note the shapes of 
the frequency-response curves in Fig. 2. 
That for F/ has a point of zero i-esponse 
just at the crossover frequency. The 
curve for Ftf' is much more uniform, al- 




Fig. 1. Typical 12 db/ocfave consfant- 
resisfance crossover network, in the par- 
allel configuration. 
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ULAIIVI FIIOUENCV 



Fig. 2. Frequency responses of 12 db/ 

octave constant-resistance networlcs and 

coaxial coplanar speakers in and out 
of phase. 



llidiigli it is nut It iii.'iy be inferred 
tlint tlic tiicil iissiiinption that the re- 
S|ioiisc of nil ill-phase niiiltiplo-sppiiker 
system is tiat at the crossover freciueiiey 
is often \ery far from bi'iug true, and 
tliat in the present ease better results are 
obtained if the speakers are eoniieeted 
oiit-ol'-])hase. Frequency-response curves 
of coaxial spealiers sometimes show 
sharp di])S at the crossover fit'(|iieiiey. 
This evidence ajipeais tn favor the lirst 
assnmptioii. 

6' dh/oclave conslaut-resistunre netnjorl,>t 
Fif/itre 3 shows a typical (i-dh/octave 

crossover network. With rlic sa as- 

siiiiiptioiis as were used previously, and 
by perf(n'miiig the same sort of analysis, 
we obtain 

i 

E/Ei-^^^ (hiw-raiige speaker) (5) 

E/Et = , * ^ (high-range speaker) (C) 

In this ease, it is interesting to note that 
the iiiagnil;iide of both the siini 1", and 
ditTercnee T'.i outputs are the same, in- 
dependent of frei)ueiicy, and equal to 
l.U. Tlii.-i means that witli two coaxial 
and coplanar speakers connected by a 
G-db/ootave eonsrant-resistance network, 
there is no peak or dip at the orosso\er 
frequency; the response is jierfeclly flat. 
Unfortunately, it does not imply that 
peaks or dips will Ix' absent when the 
speakers are not coplanar. 



General Analysis 

The logical extension of the preceding 
analysis is Id liiid what liapjiens when 
the two speakers are coaxial but mt 
coplanar, as is usually the actual cabc 
with coaxial speakers. Under these cir- 
cumslJinces, at a reasonable distance 
from both units, there is a short time 
delay between the outputs of the speak- 
ers. For examjile, if the separation were 
six inches the delay would be of the order 
of 0.000.') second. A uoni-eactive cable 



85 miles long would be required for the 
one speaker, if they were both coiilaiiar, 
for a coiiiiiarable electrical delay. 

The existi'iice of this time delay lias 
the etl'ect of multiplying the Laplace 
transform of the oiit|int of the sjieaker, 
whose sound is delayed liy the term 
E ", where t is the time delay. The time 
delay can be expressed in terms of 
the crossover frci|iieiicy as follows: If 
the speakers are mechanically spaced 
11 wavelengths apart' at the cro.ssover 

frequencv (n,., the time delav is 

seconds, and the tiine-delay term be- 
eoines t H'lii/U'-, Wlien (Oo is arbitrarily 
coiisideied to be L.O, this delaj terni 
(h'geiieiates to r-^""'. 
12-(1h/oclave coiislani -resistance nel- 

l-'or llic 12-db iielAvoik. the individ- 
ual speaker oiir|>uts arc the .same as 
previously found, equations (/) and 
(2). The sum response !'», when the 
signal from the low-frequency speaker 
is delayed wil:h respect to thai: from the 
high, is then 



Hy the same method, the ditference oul- 
gnit is 



I— /Tmr>- 



HIGH- 
FKEQUtNCY 
SPEAKER 



LOW- 
FKEQUCNCY 
SPEAKER 



Fig. 3. Constant-resistance 6 db/octave 
crossover network. 



V,(S) : 



s' ^ \/2s + 1 s'+ \/2s + 1 
This equation can be rearranged to 

V.(S) : 



s' -H VSs + 1 
+ (cosh 2i\ns - s\n\\ 2:ins) 



s' -H + 1 

When s is set ei|iial to jii, 

, . . -»' + cos .S.THK - y sin .2--IHH 

I ,(ju) = 7~—T-„ 

I - It" t- j\/2u 

The magnitude of this expression is 
found in the usual wav to be 



a/- 



- 2u' cos .V + 7 



1 -I- )(• 



' Tliis termitioloyy may be clarified by 
all e-xanqile. Let tlie s|ieakers be six inches 
.apart ami ilie cross<ivcr freqtieiicy be 550 
cps. Willi a sound velocity of lioO feet/ 
second ilie wavelenglli is '1 feet,, and 6 
inches equals '4 w;ivolengtli. 



Yd = - 



• n' +2U'' cos A' -I- / 



(8) 



)n Kq<. (7) and (8), 

y = 2miu 

Certain observations can be made hv 
cmiiparing Kqs. (T) and (S) to (3) and 
(/): 

(1) V.-, = V'i when cos .V=/; that is, 
when iiu = 0, 1, 2, 3, . . . 

(2) Vt= V'j when cos y = -l; that is, 
when tiu ~ 1/2, 3/2, 5/2, ... 

(:)) IV = r'.; when cos y=-l; that is, 
when IIU = 0, I, 2, 3, . . . 

(4) Vii - V's when cos A' --7; that is. 
when nu = l/2, 3/2, 5/2, . . . 

(5) Vi-Vd when cos X = 0; that is. 
when nu = l 4, 3 1 5 4 7 4,... 

These are also the iioiiits where the mai:- 
iiiludc of the response is 1.0. 

Since the expressions for r» ahd Vit 
contain only cos -V terms, and since cif.- 
A'=cos(-Af), the f reqiiency-responsc 
equations remain uiichangi'd when llie 
sound from the low-f reiineiicy speaker 
is advanced (instead of delayed) with 
ii'spect to that of the lugli-f re(|uency 
speaker. In other words, the respoii-e is 
the same for a given separation ir- 
respective of which speaker is in frcmt 
of I he other. 

^\'illl this inform.-iUoii it is easy In 
sketch the resiioiise curve for two coaxial 
but not co]ilaiiar speakers coiineciid 
through a 12 db/octave eoiistanr-resist - 
ance networic, given the response cui'x'Cs 
for the special cases V's and A.- an 
e.Tainple, let us assume the speakers are 
spaced one wavelength apart al the 
crossover frequency and connected out 
of phase. Then Va- V'a when u = 0, 1, .?. 
3, etc.; Vii~V't when u = J 2,3,2,5 3. 
etc.; and V,i = l when u = l/4, 3/4 5 /. 
7/4, etc. The resulting curve is shown in 
/•'k/. 4, sketched on tlie curves previously 
calculated for I"» and V'd. The response 
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Fig. 4. Frequency response of a 12 db 
octave constant-resistance network with 
out-of-phase coaxial speakers one wave- 
length apart at crossover frequency. 
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e V'a and 
oscillation 
ilaced fur- 
when the 
avelengtlis 
lency and 
ui vc is as 

vliieh one 
the other 
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erossover 
parture of 
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£ zero re- 
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;ven nura- 
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lalf-wave- 
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networks 

db/octave 
ecjiiatlons 
ponse : 

(■'') 



(10) 

ill the 
was flat 
speakers 
As tlie 
)ved for- 
does not 
illatc he- 

and 

+ u' 

iseillation 



tribed as 



,9/4,. 



I 12 db/ 
ork with 
■ee wave- 
luency. 



(2) V> = . ;1 + - — ', wliea sin N = 
\ 1 + u 
- i i that is, when mi = 3/4, 7/4, 11/4, . . . 



vhen sin N -- 



] ; that is, when nu = 1/4,5/4,9/4, .. . 

(4) Vi -i, 1- . when sin iV = 

\ J + M 
1; that is, when nu = 3/4,7/4, 11/4,... 

(5) l'rf=Fs = J when sin S = 0; that 
is, when mi = 0, 1/2, 2/2, 3/2, . . . 

The miixinunn possible variation from 
Ihit response oceurs at u ^ 1, for whieh 
2u 

the value of ^ — ,' is a maximum, 

and lliis jx'iik is i dli aliove or below 
the flat response. As an example, we 
may work out the previous problem, 
where the speakers are connected out- 
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Fig. 6. Frequency response of a 6 db/ 
octave constant-resistance crossover net- 
work with out-of-phase coaxial speakers 
one wavelength apart at crossover fre- 
quency. 

nf-phase and are separated by one 
wavt'lc'iigth at the crossover frei|uency. 
Then Vd = 1 when u = 0,l /2,2/2, 3/2,...; 



L 2" 
\'^iTu- 



9/4, . 



and Vit 



when u~l'4, 5/4, 
hen 



2u 
1 + u' 
The cur^e is 



H = .^/4, 7/4, 11/4, . 
sketched in Fig. G, along with those 
representing its envelope. 

The equations for the C-db/octave 
network contain a term in sin N. Since 
sin .V=-sin (-N), the expressions for 
V, and Vd—F.qs. (9) and (JO)— are in- 
terchanged when the low-frequency 
speaker is foiwaid wil:li respect to the 
high. 

Practical Results 

] :-dh oeUive constant -resistance net- 
works 

When two coaxial speakers, con- 
nected in phase through a constant-re- 
sistance I2-db network, are located so 
that the sound-])iodncing elements are 
one wavelength or more apart at the 





TABLE 1 




VARIATIONS IN RESPONSE WITH 


OPTIMUM SPEAKER LOCATIONS 






Response 




(approx.) 


db range (approx.) 


SPEAKERS 


0.e4<5 


7 


OUT OF PHASE 


1.94 


13 




2.96 


16 




3.97 


19 


SPEAKERS 


1.41 


10 


IN PHASE 


2.45 


14.5 




3.46 


17.5 




4.48 


20 



crossover frequency; or it the two 
speakers are out of phase and one-half 
waveiengm or inoie apart at the cross- 
over frequency, then the combiiierl re- 
sponse curve will show two major dips, 
located each side of the crossover fre- 
quency. This is true because, as has 
been shown in the previous section, 
l'» V't when nu-O, 1, 2, 3, . . .; 
hence, if » is greater than 1.0, at least 
one dip will occur at u less than 1.0 
and some succeeding dips will exist at 
« greater than 1.0. The same considera- 
tions for Vd lead to the other conclusion. 

The flattest response results approxi- 
mately when the two most prominent 
dips are located e(|uidistantly (on the 
logarithmic frequency plot) each side 
of u = ].0. In other words, u- 1.0 
should be the geometric mean of the 
two principal dip frequencies to at- 
tain the flattest response. This state- 
ment is an approximation because (a) 
the curve for V'd is not a straight line, 
and (b) the lowest point of the dip is 
not necessarily the point at which the 
response curve coincides with T'"«. 
Nevertheless, the approximation is 
quite good. 

For out-of-phase speakers, theiefore, 
the flattest response results about when 
u = 1.0 is locatetl at the geometric mean 
between two dips at which Yd=Y't; 
that is, at the geometric mean of any 
pair of successive nu = l/2, 3/2, 5/2, 
.... This relationship is conveniently 
given by the expression 

,x' + 2x 

where r = 1, 3, 5,7, ... . On the other 
hand, for in-phase speakers, ti-1.0 
should be located at the geometric 
mean between two dips at which Va - 
V: ; that is. at the geometric mean of 
two adjacent values of im = l, 2, 3, 4, 
.... The relationship is given by the 
equation 

»=Va:' + :<: (12) 
in which x = l, 2, 3, 4, ... . The value 
■ c-0 cannot, of course, be substituted 
into this equation with meaningful re- 
sults. 

With these relationships established, 
it is possible to gain an idea of Ibc 
departure from flat response that re- 
sults with various optimum placements. 

{Continued on page 92) 



>56 



17 



www.americanracllohistorv.com 



Noise— Enemy of Normal Hearing 



Noise is an ever-increasing problem in industrial, commercial, and military life. 
The symptom of the problem — hearing loss — is a serious disability which creeps 
upon many workers undetected. The author describes the requirements for audio- 
metric testing areas and the need for frequency analysis of noise disturbances. 




uriiig iittondance at several confer- 
ences intended as indoctrination 
for medical personnel and audio 
technicians who were concerned witli 
loss of hearing in industrial, conimer- 
cinl, and military establishments 
brought about by the piesence of noise, 
the writer observed a great need for 
further information regarding noise 
measurement and the ellfeet of noise 
upon hearing. Questions such as the 
following were typical : 

1. How are noise levels in working 

areas and audioraetric testing 
a«as measured'? 

2. What are noise limits in working 

areas and audiometric testing 
areas? 

3. Of what value is a knowledge of 

the freiimncy s|)ectrnm of the 
noise? 

4. How can soundproofed I'ooitis for 

audiometric testing be con- 
structed ? 

With the feeling that audio person- 
nel in general are interested in the 
same problem, this article presents in- 
formation which may be applied to 
answering the questions raised and 
supplies a reference list wherein is con- 
tained further information. 



* P.O. Box 137, New London, Conn. 




Fig. 2. Scott Sound Level Meter demon- 
strates portability of well-designed 
equipment. 

18 



Measurement of Noise Levels 

Noise levels are measured simply, by 
employment of instruments such as ; 

1. General Hadio Sound Level ^Me- 
ter, T\-pe 759 or 1551A— F/.-7. 1 

2. li.H. Scott Sound Level Meter, 
Type 410C— Fir;. 2 

3. General Radio Sound Survey Me- 
ter, Type 1555-A— 3 

4. General Radio Vibration Meter, 
Type 71GB 

5. General Electric Sound Level Me- 
ter, No. 5122145G1 

6. General Electric Vibration-veloc- 
ity Unit, No. 5993801G1 

It should be stressed that these me- 
ters are not complicated in operation. 
The instructions supplied with each 
unit are complete and clear. But, there 
are certain measures which should be 
observed before the instruments are 
employed in a noise area. These pre- 
cautions are presented clearly in a pub- 
lication supplied by the General Hadio 
Company at a nominal cost.' It is 
strongly urged that anyone interested 
in the subject of noise lueasuremciits 
obtain a copy. 

Brielly, the precautionary measures 
are : 

1. The measuring instrument should 

1 Handbook of Noise Metisnrement. Gen- 
eral Hadio Co., Cambridge, Mass. .\pril, 
1953. 



be placed in a location such that the 
sound reaching the microphone is at 
the car level of the worker who would 
be alTected by the presence of the noise. 

2. Be certain that the instrument is 
not located in a null position — it is 
often found that the acoustical environ- 
ment in the area being treated is such 
as to produce standing waves. Under 
these circumstances it will be found 
that moving the microphone position 




Fig. 3. Versatile pocket-size sound level 
meter made by General Radio. 
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HEAHING LOIS IN DECHELS AT 1000 CPS 
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Figs. 4, 5, and 6 (left to right). Estimated average trend curves for net hearing loss at 1000, 2000, and 4000 cps, respectively, 
ofter continuous exposure to steady noise; corrected for presbycusis; not corrected for temporary threshold shift. (From ASA 

Report*) 



will result in a series of maximum and 
minimum deflections of the indicating 
meter. If this situation is encountered, 
it should he borne in mind that it is 
the maximum deflection which ehould 
he recorded. 

3. When testing suitability of a lo- 
cation to Ije employed in audiometric 
testing the measuring instrument 
should be placed in a number of posi- 
tions within the room to determine the 
average noise level. If it should be 
determined that readings differ by more 
than 10 db, a check should be made for 
the cause of the deviation. There is a 
distinct possibility that noises generated 
locally may be offending and that elim- 
ination is a simple matter. Heating and 
ventilation systems are highly suspect, 
also high-speed rotating devices which 
ore not treated for sound isolation. 

4. It is of primarj' importance when 
making sound level measurements that 
the microphone pickup be monitored 
with a good set of earphones. In this 
way a check is maintained continuously 
that the microphone is actually picking 
up the noise which would be heard by 
the car when at the same location, and 
not hum, microphonics, or other un- 
desirable electrical effects. 

l/l/orking Area Noise Limits 

During the past ten years impetus 
has been given to the study of the ef- 
fect of noise upon hearing. Research 
in acoustics during World War II en- 
couraged studies of the effect of noise 
upon communications, of noise upon 
working-man output, and the physio- 
logical elTect upon man of high-in- 
tensity noises such as jet engine ex- 
hausts, and so on. 

In general it is appreciated that the 
problem of limiting noise in working 

AUDIO • NOVEMBER, 1956 



areas is complicated by factors such 
as the type of work being conducted, 
extent of communications required, the 
physical well-being of workers, and the 
like. If it is essential that communica- 
tion be maintained during work, a 
lower le\el of noise is tolerable than if 
communication was not required. Kry- 
ter^ reports that under conditions where 
communication is required to a small 
extent, the maximum safe intensity for 
exposure for indefinite periods is ap- 
proximately 85 db above .0002 micro- 
bar for single tones, or for critical bands 
if noise is a disturbing factor. He 
allowed this level of tolerance to be 
raised for frequencies below 1000 cps 
and above 3000 cps. Where communi- 
cation was not essential critical band 
noise levels as high as 100-110 dh above 
.0002 raicrohar could be tolerated with 
no detrimental physiological or psycho- 
logical effect, provided the worker had 
stifjicient time for adaptation. 

Stevens et al' reported that inter- 
mittent exposure to airplane noise of 
a sound pressure level approximating 
115 db over a period of sixteen experi- 
mental days revealed that as a sub- 
jective experience, noise is disagreeable 
and tiring but that most types of men- 
tal, motor, and physiological activity 
are affected only to a slight degree by 
noise. This conclusion is substantiated 



2 K. K. Dryter, "Noise safety criteria." 
AM A Archives of Industrial llygiene and 
Occupational Medicine. Feb. 1952, pp. 117- 
120. 

3S. S. Stevens et al, "I. Tiie effects of 
noise on psycliomotor efliciency II. Noise 
reduction in aircraft as related to com- 
niunicatioii, annoyance, ;m(l aural injnry. " 
OSRD 274, Dec. 1941. Ollice of Scientific 
Research and Development, Washington 
25, D. C. 



also by Corso,* whose report contains 
an excellent and complete bibliography 
as of the date of the report. 

An excellent report is obtainable 
which treats of the biological effects 
of noise on man which brings to date 
all material known on the subject. This 
is the report issued by BENOX,^ a 
group of scientists "organized to make 
a survey of existing information, to 
conduct preliminary experiments, and 
to make recommendations as to the 
course of action to be followed in order 
that men can continue to perform ef- 
fectively in situations where intensity 
levels of noise are very high." The read- 
er's attejition is directed to the report 
for a detailed discussion of the high- 
intensity noise problem, details of the 
efScacy of protective devices, physical 
disabilities which are encountered under 
exposure to high-intensity noise levels, 
and the psychological and neuropsycho- 
logical effects after exposure to inter- 
mittent noise. 

In Slay, 1951, the American Stand- 
ards Association Sectional Committee 
Z24 on Acoustics, Vibration, and Jle- 
chanical Shock authorized its chairman. 
Dr. L. L. Beranck, to appoint an ex- 
ploratory group to study "permissible, 
objectionable, and injurious noise lev- 
els" and to report back to Committee 
Z24 within the year. Action was de- 
layed for one year but in Jlay, 1952, 
the sub-committee on "Bio- and Psycho- 
Acoustic Criteria for Noise Control" 
was established. The efforts of the com- 
mittee were limited to an investigation 

< J. F. Corso, "The effects of noise on 
human behavior." WABC Technical He- 
port 53-81, Dec. 1952. Wriglit-Pattersou 
Air Force Base, Ohio. 

5 An Exploratory Study of the Biological 
Effects of Noise. BENOX, University of 
Cliicago, Dec. 1953. 
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of tlie relations l)etweeii hearing loss 
in industrial workers and exposure to 
industrial noise. The report of their 
investigation is published under the 
title "The Helations of Hearing Loss 
to Noise Exposure."" 

From this report, several items of 
importance are presented here. A study 
of the etTects upon hearing of continu- 
ous exjiosure to steady noise was made; 
curves were presented which allow for 
estimation of the hearing losses at 1000, 
2000, and 4000 cps. These are shown 
as /■ i<j!>. 4, 5, and 6. It must be made 
clear at this point that the reader should 
not interpret the curves in any manner 
other than as they arc presented. ]t 
should be borne in mind that these 
curves show trends in hearing losses at 
certain specified frequencies and under 
the conditions of exposure to certain 
specified noise bands designated as 
"sorting octaves." 

It was pointed out in the same re- 
port that the average hearing loss re- 
sulting Irom intermittent exposure to 
noise was much less than hearing loss 
encountered under the condition of con- 
tinuous exposure to the same noise. 
Further on, the report showed that the 
average threshold shift (hearing loss) 
sustained by mechanics and riveters in 
the aircraft industry was very small 
after a jjeriod of exposure of three to 
six years. Xote that noise encountered 
by workers in this category is of an 
intermittent type. Furthermore, work- 
ers were required to use ear defenders 
as routine measure of protection. Noise 
levels at ilie workers' cars were meas- 

6 The Helation of Hearing Loss to Noise 
Exposure. American Standards Associa- 
tion, Inc., 70 E. 45th St., New York 17 
N. Y. 




Fig. 7. Cross-sectional view of V-51R Ear 
Defender. 

ured as high as 107 db above .0002 
microbar in the frequenev band from 
1200-2400 cps. 

The report sliowed that definite hear- 
ing losses resulted when workmen were 
exposed to impulsive-tjpc and impact- 
type noises. The former is represented 
by that generated during proof -firing 
of gun l)arrels. and the threshold shift 
.it 4000 cps was shown to be 15 dh. The 
latter type of noise is well represented 
by the drop forge, whose impact gen- 
eiates sound pressure levels above 130 
db. Threshold shifts after a period of 
two years exposure were shown as fol- 
lows— 1000 cps, 12 db; 2000 cps, 20 
db. 

Ear Protection 

At this point, it might be well to 
mention the subject of ear defenders 
or ear wardens. These devices, ingen- 
iously contrived to fit within the ear 
canal and form as nearly perfect an 
acoustic seal as is possible, have been 
instrumental in protecting the hearing 
of thousands of men in the armed 
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Fig. 8. Ratio of 
thresholds of hear- 
ing and attenua- 
tion ear defender. 
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B. Kelsoy ami llaniai" — scries of tests 
conilucteil on 50 subjects. Thresholds 
were obtained ;it 204*8 .'itkI 40!>)i cps, 
after which a stiTriiihis tone of 20'18 cps 
at a soiunl pressure level of 100 was 
presented to the car for a period of live 
minutes. Tinmeiliately after the ]>rcsent:i- 
tion of the .siiinulus. threshold nie.tsure- 
rneiits were conducted at 4090 eps. It 
was found that all but 10 ]*er cent of 
the su b ject s were coi ii j>Iet cly reco ve lei i 
withirr 8 niiuntes. \n iriip<)rt;inl con- 
clnsicn made in the report was that re- 
covery t inie was dejiendent ujkhi tlie 
sensation level of t,Iie slpnal applied 
rather than u]>on absolute sound ])res- 
sure, since it was shown that for the 
group of subjects to whom the stimulus 
signal appeared as a sensation le\'el of 
85-90 db. recovery time was 360 sec- 
onds; for the prou|> to wliotn the stimu- 
lus signal ap]»e;ire(l as a sensation level 
of 77.5 82.5 db, recovery time was 212 
seconds: a third grouji to wliOni the 
stimulus apjiearei! as a sens.-itioti level of 
70 75 d\t hail a reco\'ery time of 80 
seconds. 

C. McCoyii — tlie Iiearinp loss of men 
workitig at tnetal ehippltig wit,li a noise 
level of no 130 dh. after an exposure 
of 7 hours and after (»ne mouth, was in- 
vestigated with results giveti in Table J. 
It is evident that sotne form of adapta- 
tion seta in after the initi:il ex]»osure, 
with ;i result. -lut decrease in liearlng 



TABLE I 



Frequency 


Loss after 
7 hours 


Loss after 
] month 


512 cps 


8 db 


0 db 


1024 


50 


0 


2048 


43 


25 


4096 


48 


35 


8192 


38 


5 



10. 1. D. II;irris, "The roles of sens;itioii 
level and of sound pressure level in pro- 
ducing reversible auditory fatigue." The 
Larimgoxcope. Feb. 1954,' pji. 89-97. 

11 D. A. McCoy. "The industrial haz- 
ard. ' Archives of Ololnryngology 1944. 
Vol. 39, pp. 327-330. 




Fig. 10. Precise detection of noise com- 
ponents is simple with the General Radio 
Co. Wave Analyzer. 
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I). lioehineri- — recuveiy may take place 
dni'irig a period as long as 2 inonllis. 

E. I'arrnck, et ali-i — -using a turbo-jet en- 
gine and a sjn'ci;il siren c.-iimtde of emit- 
ting sounds greater than 150 db sound 
pressure level, found hearing losses of 
tiO dh for perio<l8 between three and ten 
minutes, but heai-ing reiurtic<l to nortii:il 
at'ter one to seven days rest.. 

!• 10111 the foregoing, it will be evi- 
dent to the leadei' that research per- 
sonnel are in agiceiiieni that inucli more 
work is leqniied to determine the long- 
term effects of noise upon hearing. 
Also, it must he understood that results 
mentioned |)ievioiisly are an expression 
of average results. Individuals differ 
to a eonsiderahle extent in reaction to 
noise exposure aiui for that reason, 
more attention must be paid to the 
distribution of data around the median 
(igiirc for maximuui protection to all 
workmen. 

In coneludiiig this seotiou, it is re- 
iterated that the establi.-.hnieiit of noise 
limits is (luite complicated, requiring 
extensive .study of each circuuistaiicc. 
Noise levels above 120 db for any crit- 
ical band, must be regarded as potential 
hazards. .Vdaptalion may lake place in 
most workers within a short time after 
initial exposure but this does not mean 
that recovery is complete after ccssa- 
iJoii of contact. The maximum intensity 
to which a worker may be exposed 
safely lor prolonged periods with no 
deafening efleet is ap|)ioxiinatcly 85 
db for single tones or critical bands 
of noise. 

inL. C. Booliuier, "Acoustic trauma." 
Annals (Itol. h'hiiio. and LnrtnW- 1945. Vol. 
54, p]i. .'i 1 .■!- -."» I 7 . 

Parr.'iek ft «/, Phiisiological Effects of 
Intnisc Sovnd. P^ngineering Division, Air 
Materiel Command, -Mav 24, 1948. T.I.P. 
Ul'571. 



Noise limits in Audiometric Testing 
Areas 

The noise level ref|uireiiients for 
audiometric testing areas which will 
supply dependable test-retest data, are 
fairly stringent. Experience dictates 
that a maximum background noise level 
of 25 to :!5 (111 is required. This evolves 
from I lie fact that average attenuation 
of noise in the speech frequency range 
by the typical ear cushion used in con- 
junction with the earphone, does not 
exceed 15 to 18 db. Since minimum 
threshold pressure on good ears is found 
between 5 to 15 db, it is apparent that 
any extraneous background noise in the 
test area wliich exceeds 30 db within 
the most (lilical frequency band (1000 
to 3000 cps) may serve to mask the 
threshold of hearing of the sensitive 

{Continued on page 85) 




Fig. 11. Scott Sound Analyzer uses half- 
octave band pass widths. 
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Loss of Patent by Delayed 
Application 



ALBERT WOODRUFF CRAY* 

The principle of "due diligence," as applied to the prosecution of a patent application, can often 
operate to deny an inventor the issuance of a patent or to prevent him from claiming infringement. 



APPLICATIONS POK PATENTS Were filed 
several years ago by two inventors 
tor a rheostat-snap switch, the first 
on March 30th and the second on April 
2nd of the same year. 

The invention was described by a 
P'edcral Court in the litigation that fol- 
lowed, as, "In combination a volume 
control comprising a circular resistance, 
a contact arm for varying said resist- 
ance, a rotatable actuator shaft on which 
said contact arm is mounted, a project- 
ing pin eccentrically mounted on said 
shaft, a easing enclosing said volume 
control, an aperture in said casing, an 
auxiliary recessed casing closing said 
aperture, a snap-switch contained in 
said au.xiliarj- casing and an actuating 
arm for said snap-switch operable by 
said piojcetion at one extreme of its 
cycle." 

Suit was brought by the inventor in 
the second application, filed on April 
2nd, for a determination of his right 
to a patent for the invention. The first 
applicant fixed the date of his concep- 
tion of the discovery on April 18tli, four 
years before, while the second applicant 
conceived his invention in September of 
the following year. The first inventor 
had delayed his application approxi- 
mately four years after his discovery 
while the second applicant had delayed 
approximately two and a half years. 

The Federal appellate court, in 
awarding the patent for this invention 
to the second applicant said of circum- 
stances that impel the imposition of 
penalties for delays in patent applica- 
tions after a discovery for which the 
patent is sought. 

"As in other fields of private en- 
deavor there is keen competition in the 
art to which these inventions belong. In 
the beginning radio sets were equipped 
with separate volume controls and 
switches. The first step in combining 
these separate devices was taken in the 
outrigger type of combination unit, 
featuring the external bracketed switch 

'SYIZ Seventy Fifth SI., Jackson 
Heights, L.I., New York. 



and covered rheostat. The second step 
was taken in the built-in unit here in 
((uestion, featuring the internal or 
barnacle switch and covered rheostat. 

■'It is an elementary proposition that 
11 first conceiver must use reasonable 
diligence in reducing his idea to prac- 
tice, in order to entitle him to a patent 
against a subsequent conceiver who has 
first produced the concrete art. The law 
however has not established a general 
standard by which diligence can be 
measured. All that can be said on the 
subject is that the conceiver's conduct 
between the conception and the reduc- 
tion must be reasonable under all the 
circumstances of the particular case in 
question. 

"Modern industry being what it is, 
th(^ first applicant to file his application 
for a patent was fairly chargeable witl 
knowledge that other inventors would 
he striving to discover the next iraprove- 
inciit demand of the trade and that other 
inventive efforts were very likely to re- 
sult in the same built-in unit which he 
bad already conceived, 

"Under these circumstances his long 
inactivity is inexcusable. He is cer- 
tainly not entitled at this time, on any 
theory of fair play to urge a superior 
right against these later inventors, who 
have expended their time, money and 
energy in endeavors which would have 
been abandoned had he reduced his con- 
ception to practice within a reasonable 
time after the date he first conceived 
this idea. 

"To hold that this inventor's conduct 
is proof of diligence is to reward in- 
dolence and encourage laxity on the 
part of the first conceivor and to det<'r 
inventors in that their endeavors may 
prove worthless upon the discovery of 
any prior unembodied conception. Jus- 
tice requires that the public reward only 
those who keep faith with it and who, 
having conceived ideas, reduce them as 
quickly as possible, to practical public 
use.'" 



A Similar Case 

Another action of this character be- 
fore this court two years before em- 
phasized a further feature of this rule 
of law that denies an inventor the right 
to a patent when his discovery has been 
in use by the public before the appli- 
cation for the patent is made. 

The present patent law provides, "A 
person shall be entitled to a patent un- 
less the invention was patented or de- 
scribed in a printed publication in this 
or a foreign country or in public use or 
on sale in this country more than one 
year prior to the date of the applica- 
tion for patent in the United States,'' 
and a further provision that, "In de- 
termining priority of invention there 
shall be considered not only the respec- 
tive dates of conception, but also the 
reasonable diligence of one who was 
first to conceive and last to reduce to 
practice, from a time prior to concep- 
tion by the other."^ 

In this instance suit had been brought 
against the RCA-Victor Company for 
infringement of a patent for, "The 
combination of a standard form of vari- 
able resistance or rheostat used as a 
volume control in radio receiving sets, 
with a known form of snap-switch, for 
making and breaking the power circuit 
of such sets." 

In the defense of this action it was 
shown that not only had a description 
of this invention been published in a 
magazine devoted to the radio industry 
over two years before but that a num- 
ber of these receiving sets had been sold 
and delivered by the inventor. In its 
absolution of this company from the 
charge of infringement the court said, 
"While it is true that to establish 
public use or sale the evidence must be 
convincing beyond a reasonable doubt, 
it has been held that a single sale of 
an article more than two years prior to 
the application for a patent is all that is 
(Continued on page 90) 



I Glot)e-Uiiion, Inc. v. Chicago Telephone 
Supply Co., 103 Fed. 2d 722. 



2 35 U.S.C.A. 102. 



AUDIO 



NOVEMBER, 1956 



23 



www.americanradiohistorv.com 



A Time-Delay Commercial 
Suppressor 



RONALD L. IVES 



One method of solving the age-old problem of cutting out the commercials while leaving the musi- 
cal program untouched. This may be killing the goose that lays the golden eggs, since it is the com- 
mercial that makes the music possible, but so long as only a small percentage of the listeners 
practice "commercial killing" the broadcasting industry is not likely to fall apart completely. 



BACK i.v THE "good old diiys" of radio 
l)roadciistiiig. aiiiioiincciiients were 
short, siMii)lc, niid tersi'. such as 
"This is U .\Ai[. til,. I. II. Nelson Co., 
One Bonil St.. .Newark, N. .1." Today, 
llie rn.r lociitor lias degeneiated into the 
ro.i loqiiacilor. and jirogranis ol* cla.-isical 
music an' too often inlcrruirtcd to bring 
us the rasping ta|ic-ri'Cordpd voice of 
-Madami' I'erra, who this week is plug- 
ging Barrelform Girdles. These, we learn 
while getting u]) to shut the blasted 
thing otV. come in all sizes, from 38 
'•petite" til 80 "grande dame." 

The ]iioblem of passing instrumental 
music, while squelching unwanted chin 
music and singing connuercials is i{uite 
coniplieated. One device, consisting of a 
llasliliglit and a pholnelectric control on 
the iweiver, is ({iiite elTective on TV, but 
is not of much use on an (irdinai v broad- 
cast receiver, as there i.s no cine to the 
end of the announcer's gabfest. Shutting 
rhe receiver ott when Alidul the Necro- 
mancer starts plugging used Volks- 
• Sr,l Lincoln Ave., Palo Alto, Calif. 



wagens is very etVective, but on forget- 
ting to turn the receiver on again, we 
miss the wanted time, weather, and news 
announcements. 

An electric discriminator, sometimes 
called the \ OCK (voice-operated com- 
mercial killer), has apjx'ared in several 
diflerent forms, and can be so ad.jusied 
that it will distinguish between must 
music and most \oiees. It can lie set: to 
ditTerentiate between Walter Winchell 
and Gabriel Ileatter, but cainiol dis- 
tinguish between "IIMS Pinafore" and 
the "Burpy-Cola Song." It also takes 
the surprise out of the Snrprise Sym- 
phony, and develops acute schizoplirenia 
with ]iiano solos. In addition, it elimi- 
nates both the wanted announcements 
and the lectures on how to borrow youi- 
way out of debt with the Stoiu'lieart 
Finance Company. Additional ])robleiris 
ai'e introduced hy the dilTeiences between 
language^;; a VOCK cannot be made to 
work as well for Spanish as for Unglish, 
and fails completely for Burmese, Bantu, 
and Yucirteca. 
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Fig. 1. Schematic of time-delay commercial suppressor. 



fig. 2. Receiver connections for time- 
delay suppressor. 



Sciiire strrdy of the nature of cornmer- 
ci.rls, made with a radio receiver, a stop- 
watch, and some lilood-])ressure medi- 
cine, shows that the length of the 
commercial, al most, stations is fairly 
coirstant, an<l seliliirrr exceeds 80 seconds, 
'i'lrirs, a device which will shut ofl' the 
audio outpirt of the receiver for 80 sec- 
orrds |ilus a margin of safety, will elimi- 
nate the irrajor par t of most commercials. 
Such a device is easily made fr-om a 
self-holding relay, a pirsh brrtton, at\d a 
tlrrie-{Iehr\ rrriit, irecessary power beiirg 
srrpjilied by the receiver. Tire circuit of 
.liuclr a tinre-dela\ coirrrnercial su))i)res- 
B(ir is showrr irr Fig. 1 and the method of 
forrrrecting this deviee to the receiver i? 
showrr irr Fig. 2. 

How it Works 

In 0|)er'atioir, wirerr the prrsh button is 
pressed the relay closes, shorting tire 
speaker- terrrrirrals, and also shorting the 
prrsir brrtton throrrgh the corrtacis of tire 
tiirre-delay relay, which rrre norrnallv 
closed. The heater of the time-delay 
relay, beirrg irr slrrnit to the coil ty|)e 
rel.ry, begirrs to heat. After a lirrite time 
rnterval (here 90 secoirds), the time- 
delay corrtacts open, opeirirrg the cirr- 
rerrt srr|)ply to the relay, which opens 
arrd de-errergizes tire time-delay unit, 
rerrrovirig the short fr-orn the speaker. 
The switch is .-rvailable for rrse when the 
airrrorrrrcej- is extremely lorrgwiuded. Arry 
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CASE 



Fig. 3. Schematic of extension control. 



niiuil)fr of t'xtdisioiis may he used, anil 
extension lead IcTigth may l)e as much 
as 50 feet, if desired. The fiicnit of the 
extension is shown in Fig. i), ShicJdi-d 
cable may l)e necessary from the exten- 
sion to the inaiTi control hox if liifjli 
sensitivity a. f, pijnipmi'ut is nsed in its 
vicinity. 

The general appear.-uiee of the time- 
delay Coimnereial snpprcssor is slioun 
at the rifjht side of Fiq. I ; the extiMision, 
designed to mount OTi the wall Tiext to 
the telephone is shown at its left. Several 
alternat*' designs iwc |)<)ssible, and i)re- 
sent no technical pmhlenis, there heing 
no high freipiencies or critical adjMSt- 
ments invoKe<l in its ronfitruction. 

In an experimental form assend)led 
by the author, the housing for the uiain 
suppressor is a 4 x <i x 2 in. SeeZak ex- 
pandable I'hassis, with the corner bosses 
i-eplaeed ))y machine srrews. as ar^ the 
sheet nier..Tl screws holding the top and 
bottom plates in place. The main cord 



connection, on the reai-, Fig. is an 
Amphcnol three-terminal mike lilting, 
ti rminal 3 being connected to the shell. 
The other end of the eoimccting cord, 
which is a two-wire shielded microphone 
cable, termhiates in a three-circuit plug 
(Switcbcraft #2(57), which engages the 
receiver jack (Fig. 2). The front jack, 
for the extension, is a narrow-gangc 
type (Switchcruft JJ-033) to engage a 
like three-circuit plufr (Switchcraft 
P.l-OfiS). The use of unlike coniu'Ctors 
here is intentional, as components arc 
not interchangeable. 

The ease for the extcTisiOTi is an alnmi- 
num box chassis l-l'g" by l^'s" hy 2i;," 
(IJIB-MOO). The coTiTiecting cord is 
ruTi tluongh a grommet on one CTid. aTjd 
the shield is aTichored to a solilei lng lug 
held under the switch. 

Internal cojistructioii of the niaiTi con 
tTOl is shown in Fig. (i. The bracket for 
mounting the tiTiie-deiay-nnit socket is 
TTiadc from part of a SeeZak rail; the 
|)ilot light is mounted in a Dialco #705 
socket, with the web bent at l ight angles 
and soldered to a threaded spaci'r. The 
bull) passes through a giommet in the 
top plate, and a screw through this top 
plate holds the socket in place. No 
s])ecial care, other than go<Ml worknian- 
!*hip. is nee<led in assembly. 

.\llliongli not electrically necessary, a 
bottom plate on the case is most desir- 
able to keep grubby fingers out of the 
mechanism, and to permit mounting four 
rubber feet on the bottom. These pre- 
vent skidding .irul sculling. The bottom 






Fig. 5. Rear view of suppressor chassis 
shows use of Amphenol plug for con- 
nection from amplifier. 



screws are 4- l(J binding heads, lapped 
iiiro the ca.se rails. 

In ,ict.n.al use, the radio is left on until 
the arnninucer winds up with " — and 
now, friends- ue bring yon — Press the 
button, and enjoy !I0 seconds of blessed 
silence. If llie announcer talks overtime, 
you may cat.ch the final '• — Del Hio, 
Texas, and don't fiuget to put the dollar 
{Coiiiiimed on page 81) 
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Fig. 6. Interior view of main control 
chassis. Amper'te time-delay unit is the 
tube-like device at lower left. 
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Compensation for Amplitude- 
Responsive Phono Pickups 

R. H. BROWN* 

Because of different internal impedance and a different method of generating the output voltage, 
compensating circuits used with capacitance, crystal, and ceramic pickups differ from those used 
with magnetics. Before designing networks for crystal and ceramic types, however, make sure that 
they need compensation — most are designed with correct characteristics to feed into "flat" amplifier. 



RECORD WEAR soon beconies a matter 
for grave concern to many owners 
of high-fidelity phonograph equip- 
ment. When tlie crisp clai ily of a favor- 
ite recording gives way to a compara- 
tive dullness aggravated by high-fre- 
quency distortion, components of the 
playback system are sometimes sus- 
pected of deterioration before record 
wear is discovered lo be the cause of the 
difficully. Some hi-fi fans would be un- 
willing to face up to the cost per play 
based oa the number of times a record 
can be played before high-frequency 
loss and distortion due to wear become 
appreciable. An increase in record life 
of si.x times, or better, is possible with 
use of a capacitance pickup, for capa- 
citance pickups are available which re- 
quire somewhat less tracking force than 
some magnetic cartridges and have less 
than one-si.\tb as much dynamic mass 
as the stylus tip. 

The compensation required for a capa- 
citance pickup, or any other amplitude- 
sensitive type, is considerably different 
from that required for the more popular 
velocity-sensitive pickups. Consider the 
problem of obtaining coirect compensa- 
tion for the RIAA recording clmracter- 

* 302 S. E. Second, College Place, Wash. 



istic shown by the solid line, A, in Fig. 1. 
This characteristic approximates that 
shown by the dashed line, B, which is 
constant velocity up to 50 cps, constant 
amplitude from 50 cps to 500 cps, con- 
stant velocity between 500 cps and 2120 
cps, and constant amplitude beyond 2120 
cps. The dotted curve, C, shows the out- 
put that would be obtained from an 
RIAA test record with an uncompen- 
sated amplitude-responsive pickup. Each 
of these curves has been arbitrarily ad- 
justed to zero level at 1000 cps. The in- 
verse of C is the frequency characteristic 
of an appropriate amplitude compensa- 
tion circuit for KIAA recordings. This 
characteristic has a 12.5 db treble boost 
to compensate for the constant-velocity 
recording between 500 cps and 2120 
cps, and it also has a 6-db-per-octave 
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Fig. 2. Amplitude compensation circuit, 
e is open-circuit output voltage of gen- 
erator supplying signal to compensation 
circuit, r is inte/nal series resistance of 
generator output. Ci is bass pre-emphasis 
compensation capacitor. is crossover 
control capacitor. Ri and provide treble 
boost. 

cut below 50 cps to coinjiensate for the 
constant-velocity recording below that 
frcijuency. One half of the maximum 
treble boost is required at 1028 cps, 
which is the frequency at the center of 
tliC lOnstant-velocity portion of the re- 
cording characteristic. By making a sim- 
ilar analysis for the other important re- 
cording characteristics one obtains the 
data given in the first four columns of 
Table 1. 

Figure 2 shows a schematic of a cir- 
cnit which will provide correct compen- 
sation for an amplitude sensitive pickup. 
In this circuit, e represents the audio 
output signal of the pickup, or a sub- 
sequent amplifier stage. With a capaci- 
tance pickup e comes from the associ- 
ated oscillator-converter, or a subse- 
quent stage; r rejjresents the internal 
resistance in series with e. For the 
Weathers oscillator-converter r is about 
45,000 ohms. C, in connection with the 
resistance (r + JJj + iJj) provides 6-db- 
I)«r-octave compensation for bass pre- 
emphasis. The maximum treble boost 
ratio G is equal to (r + fl, + B,)/ (r + 
/?,), from which it follows that R,/ 
{r + R,) is equu\ to (G-1). Values of 
this parameter for the important record- 
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Fig.l. A-RIAA re- 
cording charac- 
teristic (velocity 
presentation). B — 
velocity charac- 
teristic approxi- 
mated by A. C— 
output from an 
uncompensated 
amplitude - re- 
sponsive pickup 
on an RIAA test 
record. 
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iug characteristics are given in column 
five of Table I. 

C, controls the frequency at which 
the treble boost reaches half its maxi- 
mum value. To obtain a design equation 
for C, one may express the parallel 
combination of i?, and in terms of 
its series equivalent and then determine 
the value of for which the total im- 
pedance in series with e is midway be- 
tween the low-frequency value (r + iJ; + 
li,) and the high-frequency value 
(r + i?;). Using the abbreviation K for 
(r + iJ,) / iij, one obtains for the condi- 
tion on C, which provides that one-half 




Fig. 3. Basic amplitude compensator. S 
is a three-gang, four position, shorting- 
type selector switch. See Table II for 
values of Ci, C2, Ri, and Rt. 

of the maximum treble boost occur at the 
frequency /„ 



4K 
4K 



By abbreviating the radical with the sym- 
bol J one obtains the following simple 
expression for the time constant of 
and C, in terms of /„ : 



Values of J and i?jC, are tabulated in 
columns seven and eight of Table 1. 

Table II gives representative values 
for compensation circuit components as 
determined from the design parameters 
of colunms four, fi\e, and eight of Table 
I. A fixed value for gives the com- 
pensation circuit of lowest cost and also 
the greatest ease of construction. A de- 
sign should be chosen for which i?, is 
always at least three times r to avoid 
loss of signal within the source of e. 

Complete Circuit 

A suggested compensator circuit is 
shown in Fig 3. In this circuit iS, con- 
trols the bass pre-emphasis compensa- 
tion. iS, and S, together control the 



treble conii)eiisation. If any resistance is 
placed across the output of the compen- 
sator, the values of the resistors con- 
nected to 5, must be chosen so that their 
parallel combinations with this load re- 
sistance are equal to the design values 
for R,. To avoid a high-frequency loss 
of more than one db at 15,000 cps, the 
total of the capacitance to ground (1) 
at the output of the source of the signal 
fed to the compensator, (2) in the com- 
pensator itself, (3) at the input of the 
load connected to the compensator, and 
(4) in any connecting cables, nnist not 
be grcjiter than 5{r + R,)/rR,iit (time 
constant of five microseconds). Where 
short leads are possible the compensator 
could in some oases be connected directly 
between an amplifier input and the oscil- 
lator-converter of a capacitance pickup. 
The insertion loss of the compensator is 
given by B in column two of Table I. 

A completely isolated amplitude com- 
pensator with level control and cathode 
follower output is described in Fig. 4. 
The output from this circuit is ample to 
drive power amplifiers requiring a high- 
level input. The decoupling filter in the 
circuit allows B+ to be taken from an 
associated power amplifier without 
inotorboating dillicultics. Provision for 
tone controls could be made by adding 
liuother stage of amplification, or by 

TAtLE II 

AMrillUM COUtNUTOR CllCUIT COM*ONfNT VALUIS 



using a high-mu twin triode with the 
tone control circuit between the two am- 
plifier sections and the compensator cir- 
cuit between the input connection and 
the level control. For the latter arrange- 
ment the values of the resistances con- 
nected to S; would need to be redeter- 
mined. It is evident that the capacitance 
pickup ofTcrs advantages of simplified 
compensation and preamplification cir- 
cuitry in addition to the advantage of 
greatly reduced record wear. 

Ceramic Pickup Compensation 

The ceramic (and crystal) pickups 
are also amplitude-responsive, but in 
most instances they are designed to work 
into specific load impedances which re- 
sidt in a close adherence to the current 
standard recording characteristic, the 
HI A A. However, it may be that the user 
wishes a different curve from his equip- 
ment. The same circuits that work with 
the capacitance pickups will also work 
with ceramics, but it must be remembered 
that the latter already have built into 
them the roUoff characteristics of the 
HIAA curve. Thus whiie the low-fre- 
quency response may be corrected as 
shown, the user should remember that 
there is already sonie rollofT, and that 
if he wishes less rollotT than this he will 
need to provide high-frequency boost ; 
conversely, for more roUoff, he will need 
to provide additional losses. 

The same circuitry will obtain with 
both types of pickups, but it is only im- 
portant that the "built-in" rolloff be 
kept in mind. Considerable experimenta- 
tion may he required to end up with the 
desired result, but the principlco are the 
same and the final response can be tail- 
ored to suit without much trouble. 
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Fig. 4. Compensator preamplifier for amplitude-responsive pickups. S should be a 
three-gang, four-position shorting switch. Compensator switch positions are: (1) LP; 
(2) RIAA; (3) AES; (4) London. All components in the compensator circuit (connected 
to terminals of S) should be ± 5 per cent. 
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A Survey of Crossover Networks 

For moving coil loudspeakers, including coil design data. 

RICHARD C. HITCHCOCK 

The calculations for crossover networks can be reduced to simple reference to a 
number of diagrams; once having determined the constants for the coils and 
capacitors, the coil dimensions and wire size can also be determined from charts. 



TlIK PUKI'OSE OF A CROSSOVER NETWORK'' 
is twofold; to divide up the ranges 
of audio f ri'({U('iieies, presenting the 
projjer ones to the intended loudspeak- 
ers,^ and to provide a reasonably con- 
stant output lo.id on the amplifier at all 
frequencies.' 

I'aper eapacitors and air-eored coils 
are the usual cotuponeiits for a crossover 
network. At an earlier period, most elee 
trical experimenters had on hand various 
sizes of magnet wires. That was the 
"wireless" day of hand-woimd tuning 
coils. Today's experinu'uters seldom need 
magnet wires, and when they do. they 
prefer to buy jir«t what is needed, in 
this case to wind crossover coils. For thi» 
practical reason the chart.s of Figs. 7, 8. 
and 0 are based on ''pounds of coil 
wire." 



*Syiiti'oii Company^ Homer Cittf, Peim' 
sylvnnia, 

1 .1. P. Wentworth, " \ discussion of di 
viding networks." Audio, T'cc. 1952, p. 17. 

2 C. G. McProiul, "Practical dividing 
networks." Audio, May 1947; also Audio 
Anthology (book), liadio .Magazines, Inc., 
1950, pp. 101-4. 

3 B. H. Sniitli, "Constant resistance ili 
viding nelAvorks." Al'DIO. Ang. 1951; 
Avdio Anthology (tiOok), linilio Magazines, 
Inc., 1950, lip. 107-8. 
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Fig. 1. Chart for determination of L and C for crossover networks when impedance 
L and frequency of crossover f are known. 

Fundamental equations Xcuii-2:<fL (1) 

The basic C(|uations for the inductive Xrv-nt,,, -- 1/ (2i^fC) (2) 

iraetancc of a coil and the eapaeitivc re- where X in each case is in ohms, / is in 

.ictance of a capacitor arc: cycles per second (cps), L in henries, 




Fig. 2 Cleft). Two-way crossovers with a slope of 6 db per octave. = = Z„ = at crossover frequency. Cj and Lj are 
found from Fig. 1. Fig. 3 (right). Two-way crossovers with a slope of 1 2 db per octave. Find C and L from Fig. 1. C, - 1.41 C; 

Lj r 0.71 L; C3 = 0.71 C; L3 = 1.4l L. 
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Fig. 4. Typical unequal voice-coil cross- 
over circuit 4or a 16-ohm tweeter and an 
8-ohm woofer at a crossover of 2000 cps. 



and C in farads. Aside from the fact that 
we are interesti-d in millihenries, mh, 
(thoasundths of a henry) and microfar- 
ads, ("f, (niillionths of a farad) the fac- 
tor is unhandy to work with. Hence 
these equations are put in more con- 
venient form in Fu/. 1. The .scale on the 
left is ohms impedance Z; across the 
bottom is the frequency of / cps. The 
capacitor lines C are dashed and slope 
up to the left. The inductor lines L are 
dotted and slope up to the right. 

For example, take a 0.6-mh coil: at 
1000 cps it has a reactance of 4 ohms; 
at 2000 cps, 8 ohms ; and at 4000 cps, 16 
ohms. Now for a 40-(if capacitor : it has, 
at 1000 cps, a reacUmce of 4 ohms; at 
2000 cps, 2 ohms; and at 4000 cps, 1 
i>hm. From this it is clear that as the fre- 
[|uency doubles, the inductive reactance 
also doubles. This is 2:1 iu ohms per 
octave* and also 3 db in power per oc- 
tave.'' Conversely, for the capacitor, as 
the frequency doubles, the reactance de- 
<:reases to one-half for each octave in- 
crease, again 1 : 2 in ohms, and again 
? db in power per octavf. Foi' the sim- 
pler circuits in (A) and (B) in Fig. 2, 
the frequency at which both the coil and 
he capacitor have the same reactance in 
: hms is the crossover frequency. 

Two-way crossovers, 6 db per octave 

The most popular use of crossovers is 
ior two-way systems; a woofer for low 
tones, and a tweeter for high tones. 
Figure 2 shows two typical two-way 
1 rossovers." These networks are 6-db- 
|)er-octave crossovers, since coil and ca 

* An octave is a 1 : 2 range in fretjueucy. 
Standard A is 440 cps. The next octave 
above it is A' at 880 cps. Tlie octave next 
below standard A is A, at 220 cps. Decades 
are sometimes used, a range of 1:10 for 
frequency ranges, but octaves are very fa- 
miliar, being the liasis of musical instru- 
ment scores. 

5 F. Langford Smitli, "Octaves and dec- 
ades," liadiotron Desiqner'n Tlandboolc, 
4th Ed., 1953, E. C. A., p. 368. 

6 Ibid. pp. 184-5. 
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Fig. 5. Three-way crossovers. See text for full description. 



l)acitor contribute 3 db each. The L, coils 
and C, capacitors are found from Fig. 1 
iiiid apply 10 cither of the circuits in 
Fig. 2. Both the series circuit, (A), and 
the parallel circuit (B) employ woofer 
IF and tweeter T with the same rati"d 
ohms, which also is the olim tap of the 
output transformer. 

As an illustration, what values are 
needed for 16 ohms at 500 cps? On Fig. 
1 follow 16 ohms from the left until it 
crosses the 500 cps line straight up from 
the bottom; then follow up left along the 
dashed line to find C, -20 (<f. Keturn and 
follow up right along the dotted line to 
find L, = 5.1 mh. 

Sharper crossovers, 12 db per octave 

The two circuits of Fig. 3 liave two 
coils and two capacitors each, giving a 
sliaiper crossover of 12 db per octave, 
which is also safer as it protects the 
driver units against damage.'^ This is 4 : 1 
in ohms per octave. Here a caution 
should be mentioned: there is a distinct 
difference between the coils and capaci- 
tors used for the scries circuit (A), and 
the parallel circuit (B) in Fig. 3. 

Fur the series circuit of (A) both 
speakers have the same ohms, but the 
coils and capacitors have 0.71 times the 
reactance values shown in Fig. 1. These 
values are still readily obtained fioiii 
Fig. 1 by simply multiplying the coil L 
by 0.71, and the capacitor value C by 
1.41 [remember the capacitor ohms are 
less for incrcaseil capacitance, Eq. {2)]. 
Take, for instance, a crossover f ret|uency 
of 500 cps, and two 16-olim speakers. 
The coil values from Fig. 1 are 5.1 mh 



and we want L, - 5.1 X 0.71 = 3.6 mh. The 
capacitor values are 20 uf from Fig. 1, 
and the values we want are Ci = 20x 
1.11 = 28.2 uf. 

For the parallel 12-db circuit of (B) 
in Fig. 3, we need to exchange the fac- 
tors for L and C as compared with the 
accompanying series circuit. It really is 
simple; use Fig. 1 to get L and C for 
the required speaker ohms and crossover 
frequency, then C, = 0.71 C, and i,, = 
1.41 L. For a crossover frequency of 500 
cps, and two 16-ohm speakers (B) : 
C, = 0.71^20 = 14.2 i<f, and L,^:1.41x 
5.1 = 7.2 mh. 

Unequal voice coil crossovers, two-way 

Figure 4 shows' a parallel 12-db cross- 
over for an 8-ohm woofer and a 16-ohin 
tweeter, which requires a thi-ee terminal 
8/'l() ohm output transformer. The L 
and C values are calculated the same as 



: W. K. Walker, "Crossover network for 
unequal v.c. impedances." Audio, July 
1950; 2nd ^tidio Anthology (book), liadi'o 
Magazines, Inc., 1953, pp. lOG-7. 




Fig. 6. Two electrolytic capacitors may be 
used "back to back" aided by a smaller 
value of paper capacitor. 
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coil WEIGHT, POUNDS 



Fig. 7. Inductance and resistance of coils of the proper form factor at given weights 
of coil and sizes of wire. 



for the parallel circuit of (B) in Fig. 3, 
making sure to connect the proper speak- 
ers on the respective output taps. This 
method is restricted to parallel crossover 
circuits, such as those in (B) of both 
Fig. 2 and Fig. 3, when using the usual 
3-teruiinal output transformer second- 
ary. 

Three-unit crossovers 

There are more possibilities in three 
speaker crossovers, but the basic ideas 
are the siiiiie as before. Coils increase 
their inductive reactance with rising fre- 
quency, capacitors decrease their capaci- 
tivo reactance with rising frequency. To 
start, we need to decide the frequencies 
for the crossovers. Low frequencies must 
go to the woofer W, so it needs a series 
coil which stops the increasing frequen- 
cies at a faster and faster rate. The 
tweeter T has a series capacitor, which 
allows higher fie(|uencies to pass, and 
blocks the lower ones. The mid-range 
speaker 31 needs both L and C, with a 
sharp crossover. One scheme is shown at 
(A) in Fig. 5 where the woofer IK and 
tweeter T are much the same as previous 
e.xamples. The mid-range speaker SI has 
a twice-capacitaiice capacitor (half re- 
actance) and a half-inductance coil( half 
reactance) in series with it. At the cross- 
over frequency between IK and .V, the 
two units C, and Ls of (A) together 
have a reactance equal to that of M the 
mid-range speaker. 

As a typical example for (A) in Fig. 
5: suppose for IG-ohm speakers that the 
crossovers are 500 cps where W starts to 
cut out; and 4000 cps where T starts to 

30 



cut in. The for the woofer has a re- 
actance of 16 ohms at 500 cps, and Fig. 
1 shows 5.1 mh. For the tweeter, Cs has 
16-ohins at 4000 cps and Fig. 1 shows 
2.5 For the mid-range, where has 
half the reactance shown by Fig. 1, at 
500 cps for the 16-ohm M we want 8 
ohms for Cj or 40 nf. The coil L, at 500 
cps has half the value of 16 ohms, and at 
8 ohms on Fig. 1 wi find 2.6 mh for Lj. 

The Klipscliorn (trademark) cross- 
over' is shown at (B) of Fig. 5. This 



8 P. W. Klipsch, Hope, Ark., private com' 
munication. 



network uses two coils of 5 mh each, and 
another of 0.5 mh in series with the mid- 
frequency driver, plus a l.O-rf capacitor 
in series with the tweeter (University 
4401). 

For the circuit of (C) in Fig. 5 the 
values are a bit more complicated" and 
include a 16-ohm L-pad for the tweeter. 
This L is unrelated to the L used for coil 
values. Incidentally, this feature can be 
used in other circuits; replace the 
tweeter T with a potentiometer, or with 
an L-pad, to control the volume of the 
tweeter independently. 

Capacitors 

Paper capacitors are readily secured 
from radio parts houses. In some cases, 
paper capacitors are still available from 
surplus, at reduced prices. It is possible 
to use electrolytic capacitors, back-to- 
back'", as shown in Fig. 6. This is not 
the best idea, but they work satisfactor- 
ily at least for a time. However, a paper 
capacitor must be added in parallel" as 
shown in Fig. 6, to give good high tone 
response, which is not good with electro- 
lytics alone. If is the value of each 
of the two electrolytics, and (7, that of 
the parallel paper capacitor, the com- 
bination has 



» G. A. Douglas, " Three-way speaker sys- 
tem," Audio, June 1948; Audio Anthology, 
(book), Radio Magazines, Inc., 1950, pp. 

86-sr. 

loG. .\. Briggs, "Loiidspeafcers" (liook), 
4th Ed., 1955, Wliarfedale Wireless Works, 
Ltd., p. 65. 

" R. C. Hitchcock, "Two-way loud- 
speaker svstem. Popular Mechanics, May, 
1952, p. 214, Fig. 10. 
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Fig. 8. Chart of coil dimensions vs. weight. 
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Since the paper capacitor is the most 
expensive, usually C, is the starting 
point, and ihe required t'j calculated. 
For example, if C, is 2 n£, and 40 nf is 
needed. Eq. (3) shows that each Cg is 
76 nf (two are required, see Fig. 6). 
Exact capacitor values are not required, 
and 80 nf will be close enougli. Further- 
more, the actual value of electrolytic ca- 
pacitors is likely to he as much as 20 
pel' cent olT from the rated value, and it 
would he best practice lo measure the 
capacitance on a bridge. The working 
voltage rating of the capacitors should 
be 25 to 50 volts d.c. for 20-watt ampli- 
fiers. Any ])aper capacitor will have 
nioic than this rating, but electiolytics 
are made with lower d-c ratings. 

Inductance Coils 

The rest of this article will deal with 
coils and their calculations. It is not at 
all dillicult to wind coils by hand, when 
a few design facts are available. The 
charts given will allow coils to be made 
the first time, with a minimum of cut and 
try for accurate values, when required. 
At the outset it should be said that 
neither L nor C is critical as to exact 
value. A variation of 10 per cent in L, 
or in C, with a total of 20 per cent, when 
both are in the same direction, will 
hardly be noticed in the usual loud- 
speaker system crossover, for the actual 
numerical value of the crossover. 

Inductance and Resistance 

All coil design data given here are 



based on the newer wire coatings; heavy 
enamel, foriuvar, nylclad, and so on. 
These make neat and compact coils. Dou- 
ble-cotton or single-cotton-enamel wire 
makes good coils, but their variable space 
factor does not lend itself to over-all 
design information. Figure 7 has the 
coil weight in pounds as Ihe horizontal 
scale. The vertical lines refer to the same 
coil weight. The inductance Ij is the left 
scale; it applies to all the horizontal 
solid lines. The slanting upward solid 
lines are magnet wire sizes, from AWG 
12 to 22; the dotted lines arc d.c. ohms. 
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Fig. 10. Coil design dimensions. 

Example: a 5-iiih coil wound with 1 
pound of No. 18 wire has about 1.2 ohms 
d.c. resistance. As a rule of thumb, this 
ratio of millihenries to d.c. ohms should 
l)e about 5 : 1, though this is a matter of 
opinion. 

Figure 8 shows coil dimensions, and as 
before this is for the heavy enamel-type 
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Fig. 11. Circuit used to measure induct- 
ance of coils in the millihenry range. 

magnet wires, for speeilied weights. The 
weights from 0.5 to 8 pounds are shown, 
with outside diaineters inside diameters, 
and axial lengths. Figure 10 shows the 
dimensions referred to. 

Turns and Length of Wire 

Figure 9 gives additional information. 
The slanting dotted lines indicate feet of 
wire, and the solid lines are wire sizes. 
If the coil is wound by weight, say 1 
])Ouud, and the dimensions of Fig. i are 
used. Fig. 9 need not be considered. 
However, if a dilTeient covering — such 
as single cotton enamel — is used, the 
turns shown in Fig. 9 can be followed, 
and the resulting inductance L, pound 
for pound, will be very close to that in- 
dicated in Fig. 7. Usually this makes a 
coil (same weight) with a slightly lower 
inductance, and a somewhat larger out- 
side diameter. 

How to Measure Coils 

If you have an impedance bridge, you 
don't need any suggestions. But for the 
accuracies needed for crossover coils, the 
circuit can be much simpler. A quite 
satisfactory result can be obtained by 
using an a.c. ammeter, an a.c. voltmeter, 
and a variable-voltage transformer, such 
as a Vai iae, in the circuit of Fig. 11. The 
d.c. resistance H is measured lli-st with 
an ohininetcr. Then the a.c. impedance at 
60 cps is found by 

Z„, = E/7. (4) 

Convenient values of I will be 1 to 3 
amperes for coils in the milliheni-y range. 
Then calculate the reactance by 



ohms. (5) 



Finally, find the inductance by 



How to use crossover colls 



(ff) 



Fig. 9. Chart showing number of turns and length of wire for coils of given weight 
and of usual wire sizes. 



When two or more coils are used, they 
should be mounted at right angles to 
each other to prevent interaction. All 
coils should be kept away from power 
transformers and other sources of a.c. 
fields. Use insulating cores and mount- 
ings; wood, molded insulation, plastics. 

(Continned on page 96) 
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The Interaction Concept in 
Feedback Design 

NORMAN H. CROWHURST* 

Part II. Concluding the discussion of the problems of visualizing the be- 
havior of feedback amplifiers and the presentation of a new attack which 
enables these circuits to be better understood and more easily predicted. 



Three-Stage Case 

Hut aniplifioi-s oftcti liavr luoic tiimi 
two lollofTs coutrihiitiTig to tho ovei-all 
ri>si)Oiise tliTOiifflioiit the loop. Tliis oon- 
sidciiiMy coiiiplicitos tlie consideration 
because, jis showu in an earlier article, 
tlic number of combinations when three 
or more dififercut rolloflfs can be eoni- 
bined becomes very luucli tnore conipli- 
i ate<l to consider. However there are cer- 
tain optimum arrangements and it will 
be assumed that these arc followed, or at 
least approximately followed. 

Vor a looji containing three rollolTs 
the optimum arrangement for achieving 
the nniximum amount of feedback with- 
out running into peaking utilizes two 
rolloffs at a higher f re(|nency and one at 
a lower frequency, the ratio between the 
Irequencies being designated », illus- 
trated diagrammatically at Fig. 11. 

The chart of Fig. 12 shows the prog- 
ress of the boundary between peaking 
and instability for this arrangement for 
different values of » betweeji 1 and 100. 
Tliis is extracted information from Fig. 
6 of a previous article (Ref. 3). In that 

* lfiO-47 llth Hoad, Whiteslotie 57, y.T. 



article a graph was also given lor the 
i<lentical stage cjise of the fre(|tieiicy of 
l>cak and height as feedback is increased. 
In the appendix to this article a rela- 
tionship is deduced for the frp(|uency and 
height of ])ivik as the feedback is in- 
creased beyond the i)oint where peaking 
commences, d<wi>;nated by the factor F^ 
and given the name ''excess feedback." 
This signifies the amount of feedback in 
excess of that required to produce the 
maximal flatness curve for the arrange- 
ment. 

The amount of feedback required to 
produce the maximal flatness curve is 
given by the line between the nonpeak- 
iug and peaking boundaries in Fig. 12. 
The behavior at amounts of feedback ex- 
ceeding this is represented by the graph 
of Fig. 13. Here the original curve of 
Fig. 5 in the previous article is re-plotted 
together with a further one which repre- 
sents the limiting case when n is made 
large. 

When the three networks are identical 
the ultimate frequency of instability is 
1.732 times the rolloflf fre(|uency of all 
the networks. When one network is 
brought nearer the band than the other 
two, the ultimate frequency of instal)ility 



in the same freqiuMuy as the rolloff of 
the two networks. 

Notice that the feedback margin be- 
tweeii maximal flatness and instability 
with idetitieal networks is a little over 
1.T.5 db and when the separatidu between 
the rolloffs is made very great the mar- 
gin increases to 18 db. 

There is also some dilTerence between 
the shape and position of the maximal 
flatness curve. This is represente<i in 
Fig. 14. Notice that the maximal tiatness 
cur\'e for the identical stage c>onIigura- 
tion has a sharp-er rollofl'. indicated by 
the construction lines for the (i-db and 
12-db-i)er-octave slope points. For the 
widely sjiaced case the 6-db-per-octave 
slope point is almost ,t db down and the 
12-db-per-oetave slope point is more 
than 10 db down. The 6-db-p<>r-oc1ave- 
slope point, which is an important ref- 
erence in design, falls to aiii>ioximately 
0.4 times the upper rollofT f rei|ncncies. 

Four-Stage Case 

Passing on to the four-stage case, 
there are two possibilities: either a sin- 
gle rollotT may take elTect first while 
three are removed to a much higher fre- 
qtieuey; or two rollofTs may operate first 




Fig. II. Illustrat- 
ing the response 
relations for a 
three-stage feed- 
back design. 




Fig. 12. Limit chart for three-stage case, 
using one early and two remote rolloffs, 
separated by a ratio n, showing the 
boundary at which peaking and in- 
stability occurs. The peaking boundary 
is also the maximal flatness condition 
for that roMoff ratio. 
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the m\M \ P/Jq^ W 920 ^QQJ 



slightly higher 
West of Rockies 



Poupr Amplifier nnil Audio Control Si/slciii 



Here — in one lianilsonie, 
the iinmeilicite answer lo 

T 

M here is hardly a high fidelity feahire yon can name 
that lias not already heen included in the AA-920. First, 
it delivers up to 20 watts of undistorted audio power 
with a frequency response that is flat from 20 to 20,000 
cycles itldb. Even at its peak output of 40 watts, distor- 
tion is surprisingly low. 

Second, the AA-920 also incorporates a high quality 
preamplifier and a versatile audio control system. In 
addition to phono, tuner, tape amplifier and auxiliary 
channels, the AA-920 also has provision for operating 
directly from the playhack head of a tape tleck or tape 
recorder. The necessary tape equalization is included. 

The phono input impedance is continuously variahle. 
and may he adjusted for the oiitiiunni value prescrihed 
for your favorite cartridge. There are four record equaliza- 
tion positions, as well as independent, full-range bass and 
treble tone controls, effective on all inputs. 



convenient enclosure— is 
all your amplilier needs. 

Sharp-cut rumble and scratch filters are also included 
in the AA-920. Each is operated by a separate switch 
which may he set for either mild or extreme conditions. 
To give full efTecliveness to the loudness control, the 
AA-920 is also ecpiipped with a volume or level-setting 
control. 

The AA-920 employs the new rugged 6I.6GB output 
tubes in pusli-iiull. Use of DC on all tube healers in the 
preainp and other low level circuits has brought 
hum to 80db below full output- — practically iiirui-free 
performance. 

The all-metal enclosure of tJie AA-920 is luxuriously 
finished in deep burgundy and burnishetl brass. Styling 
and design make it tlie perfect match for the I'ilot 
FM-530 and tlie Pilor FA-5I0, companion FM and 
FM-AM tuners to the AA-920. 



the PiiQi^ 



See and he;ir the Pilot AA-920 ul your hi-fi deuier or 
write for complete specifications lo Uepl. \ H-1 

RADIO CORPORATIOIV 37 06 36lh STREET, lONG ISLAND CITY 1, N. Y. 
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from this as, 

dh = W log,o[F-' + {(M + i )*-^Fn)x'+ m'x'] 

{15) 

DiflForentiating tlie expression in the 
S(|n;ire bnicket with respect to x and equat- 
ing to zero gives the frequency of peak as, 

, '■■ (« + ')■■ 



(16) 

From this point two special cases will be 
introduced for each formula, representing 
the limits to the range of behavior. These 
will be identilied by using the same for- 
mula number with the snflix a or h. The 
first is obtained by the substitution /j=l, 
while the second is an approximation when 
ml. 

db = 2(?log,„ [F'+ (-i -^F)x' + x*] {16a) 
db = 10 logi^K' -I- (ti'-£nF)x' + n'x*] (lob) 
x,>' = F-3 (lOa) 
F 1 

Substituting values of X/' froui (16) 
into (IJ) am] nuruiulizing for level by ex- 
tracting the factor F\ the expressions for 
peak lieight are, 

\{n + l)' (h + 0'1 
Ub,„a=-10U,s,..\—;^. 



= - 10 h 



dbpci; - - 10 log. 



I F~1T' 



(17) 
(17a) 

(l?b) 



The 90-deg or unity (()-dl)/oetave) slope 
point is given hy oiuating the real part 
of (1^) to zero, or 

x^^^t. (IS) 

That these frotjueneies coincide for this 
case can l)e checked l)y evaluating the dif- 
(/ log A 

ferential ,, and etinating to unitv, 

d log .V I o 

which also produces expression (IS), 

Sul»stituting (/^) into the general ex- 
pression (14) and normaiiziug for level, the 
attenuation at is given as 

db at /</,-^<?Iogio[Hl f n l\ 10 log,,./'' (;/') 




Fig. 1 6. Limit chart showing the be- 
havior of the four-stage one-and-three 
case for amounts of feedback causing 
peaking but not instability. For explana- 
tion see Fig. 13^ 
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This forms the basis of the abac of Fig. 8, 
In the three-stage case, shown at Fip. II, 
where one rolloflF occurs at a frequency 
nearer the pass band by a ratio n than the 
other two. the complex attenuation factor 
can be written 

A=F- (:-» + J)x' + j(J + n)x-jnx' (SO) 

From this the attenuation response is de- 
duced, 

(/6 = 7^1og,o[F-'-H{(^-|-n)'- 

jF(Jn ^l)]x-- -H (f «-■ -H -H «-V] (31) 
dh-10 log,„ [/■'-'+ (9-GF)x' ^■3x^■¥x'^] 

(21a) 

dh - 10 log,.,[/'*- -I- (/(' - 4nF)x'^-3n-x^ -i- n'x'^] 

(Jib) 

Feedback for the peaking Ijoundary is 
given by equating the coefiieient of x' in 
(31) to zero: 

(3+n)' 



General case, /*';, = 



" 3(3h + 1) 

for M = 7, F,,~l.o (33a) 

for M »i, F„-n/4 (33b) 

The stability boundary is obtained by 
otpiating both iumginary and real parts of 

(30) to zero, giving the frequency of 
oscillation, 




Fig. 17. Limiting responses for maximal 
flatness case in four-stage one-and-three 
feedback arrangements. The construc- 
tion lines identify the unit slope points 
on the curves, 6, 12 and 18 db^ octave. 
The reference frequency is the remote 
rolloff for the case n» 1. 



and the feedback necessary. 

(3+H) (3» + J) 

^^"^ n 

F, = 9 
Fg 3n 

The range of feedback between 
ing and stability boundaries is 

F„- (f + H)" 



(S3a) 
(-'■») 

(2-1) 

(24h) 

the peak 
given b\ . 

(So) 

(25a) 
(ZSb) 



1 











Fig. 18. Approximate behavior of the 
two-and-two combination in a four-stage 
arrangement. Slightly less than 6 db of 
feedback produces the maximal flatness 
(not shown, but similar to the 6-db feed- 
back curve of Figs. 6 and 7) condition. 
From here the response follows a unity 
slope variation similar to that shown in 
Fig. 7, until the mid-frequency (of ulti- 
mate instability) is approached. Then, as 
shown, it begins to rise more rapidly. 
This is not convenient to show in detail, 
because the shape varies with the value 
of n indefinitely, and does not approach 
an ultimate condition, as in the other 
cases considered. 



For tlie intermediate range, the frequency 
of ()eak is given by differentiating (31 ) 
and equating to zero, giving the only real 
root, 



(fV - 1) (3 + n)' (Jn'+J)^ 



3 It' 



3n' 



V3F^~ 



(S6) 
(36a) 
(36b) 



where Fj. - F/Fj,. 

Expressions for peak height are dediieecf 
for the limiting cases hy substituting 
(J*>) into (-/'/, normalizing for level. 



<n>„ 



- VI log,,, 

u 

1 + 



; ■ 



(SS) '"';..„;,■ = 



3Fj. 3h 
J" log,,, I 1- 
3J 3:.' 



V-iF^- 



~''F., 



3J 



(£7a) 



(27b) 



The response characteristic at the peaking 
boundarv is obtained bv substituting (JJ) 
ill (21), which, uorm.'ilized for level, gives. 



<lb = 10 log,„ 



■l(Sn + I)'(2ii' + l) 



(2+11)' 
4(2n + ;) H 
(2 + 11)' ■■' 



,1b = 10 log,o M + ;5 ' ^ 



(28) 

(2Sa) 
(28b) 



(lb = 10 Iog,„ [1 + 32x' + /fix'] 

For the four-stage feedback arrange- 
ment, where one stage has a rolloff n times 
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Model PFK-1 20/1 50 

{p(K=Pr8.Finished Kit) 
Pre-finishsd kit version of tlie REBEL 4, 
. Paul Kl pscli-deslgned CABINART corner liorn 
for 12" or 15" speal^er systems. 
PFK-120, for 12" woofer drivers: 
Shipping Weight 42 lbs.- $48.00 net 

Model K-12, unfinished kit $36.00 net 

Model KR-4/12, factory assembled 
3nd finished version of same. ,$69.00 net 

PrK-150, lor 15" woofer drivers: 

Shipping Weight 48 lbs. $58.00 net 

Model K-15, unfinished kit $42.00 net 

Model KR-4/15, factory-assembled 

and finished version of same . ..$87.00 net 




Model PFK-300 

(pfK=Pre-Finished Kit) 
Pre-finished kit version of the 
REBEL 3, CABINART's famous 
Klipsch-designed corner horn for 15" 
speaker systems. Response down 
to nearly 30 cps. 

Shipping Wt. 61 lbs. $72.00 net 
Model K-3, unfinished kit version 
of same. $49.50 net 

Model KR-3, factory-assembled and 
finished version of same $99.00 net 




u r lL HI 




Model PFK-500 

(pfK=Pre-nrished Kit) 

Pre-finishec kit version of the REBEL 5, 

the extra-compact CABINART corner horn 

designed by Paul Klipsch for 8" 

and 12" speaker systems. 

Shipping Wsight 34 lbs. $36.00 net 
Model KR-5, factory assembled and 

finished version of same ,.$48.00 net 

Model K-5, unfinished kit 
version of seme. ,.$24.00 net 



Model P-610/630 

Pre-finlshed versions of the 
CABINART Modil 61, 63 kits (folded 
corner horns) for 12" and 15" 
speakers, respectively- 
P-610, for 12" speakers; 
Shipping wt. 39 lbs.. $29-95 net 
Mcdel 61 unfinished kit 
version of same, $19.95 net 
P-630, for 15" speakers: 
Shipping Wl 39 lbs. ,$29.95 net 
Model 63, unfinished kit 
version of same $23.95 net 




...and don't forget— 

CABINART con supply you wilh 16 other hi-fi kits, 29 kinds of equipment 

cobinefs, 4 notched speaker systems ond 20 different hi-fi accessories. 



Wriu For Ci}apl«r» cabinart '57 Catalog 
CABIN-ART FURNITURE IS MANUFACTURED BV C & H WOOD PRODUCTS COMPANY, 99 NORTH 11 ST., BROOKLVN II, N. r. 
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Fig. 13. Limit chart showing the be- 
haviour of three-stage feedback arrange- 
ments for amounts of feedback causing 
peaking but not instability. The curves 
give the peak frequency and height for 
limiting cases, n 1 and n » 1. Frequency 
is normalized to the remote rolloff in the 
latter case. The dotted construction at 
the top shows the limit where oscillation 
occurs. Excess feedback refers to feed- 
back in excess of that producing the 
maximal flatness characteristic. 



two lolloll frequencies. Tliis is illustrated 
lit Fig. 18. 

From tliis gciicnil presenlntioii it is 
hoped llmt ii lietler undei-sriuidiiig of the 
perfoiiiiiiiiee of feedback iii'twoiks will 
he iieliieved mid that the elfect of closing 
the Icedhnck loop will he nioi-e readily 
visualized as well as more easily calcu- 
lated. 

Refehk.xces 

iH. N'vciuist, • ' l{egeiier;it,io)i theory." 
U.S.r.J.. '.Inn. I'.ta?. 

= B. W. Iloile. " .\'< luorl- Aiiali/nis <\iid 
Feedback Am/iliprr rictijin." D. Viiii Nos- 
traiid Company. 

K. Crowlimst, "A new iippioncli tj 
negative feedback design." Aunio E-S'ai 
NEERI.VG, -May, 1!I33. 

^ Ii. Crowlinrst- "Unique relation- 
ships." Audio, Oct. 1955. 

APPENDIX 

In the circuit of Fig. 1, write a for time 
constant //,C„ h for I!,C,. and k for the 
ratio Iti/li,; and e for A"C', / fur A-'C". 
Then the complex- attenuation factor for 
i,A^ in Fig. I is 

A = 1 - ia'aO + ju< [a + (k- + l)h] .{1) 



and the other two be removed to the 
higher frequeney. The boundaries for 
both cases are illustrated in Fig. 15. In 
this case the niargin of staliility very 
slightly favors the use of two and two; 
however peaking commences at only a 
nia.ximmn of (i db fee<lback with tliis ar- 
raiigi'inent. The use of the one-aiid-lhiee 
coiitigiiration results ill piai-l ically the 
same iiiaigin before in.-itability is 
reached, but allows much more feedbtick 
before the ma.vimal flatness case. 

Figure 1 (i shows the freiiuency and 
peaking eliiiractci istics for the identieal 
lollolf case and also the nltiimite eoudi- 
lion where n is very large for the lliree- 
and-oiie arraugenient. 

Figure 17 shows the limits of nia.\iinal 
flatness resixmse for these arrangements. 
Once again the shape of the lolloll' lor 
the identical time constant case is nineh 
sharper than when » is made large. The 
(i-db-l)er-octave slope is reached with the 
alleuniition rather less than :i db. The 12 
dh per octave slope is reached for less 
than 8 db of attejiuation while 18 db per 
octave is reached at about 18.."> dh at- 
tenuation. When B is made i|uile large 
the O-db-iier-octave point is at appro.xi- 
mately 3 dh atteiination, the 12-(ll)-per- 
octave l)oiiit is .just over 10 db attenua- 
tion and the Is db-per-octave-poiiit is 
almost 33 dh down. 

Here the point of interest is the C db 
per octave point which falls to an ulti- 
mate of 0.2!) times the upper rollolT f le- 
tpiency. 

For the two-and-two case the first (i dh 
of feedback reaches maximal flatness 
very much like the two-stage identical, 
and more than 6 db feedback causes 
)>eakiiig in a similar fashion loo, until 
instability is approached at a fre(|ueiicy 
which is a geometric mean between the 
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Fig. 14. Limiting responses for maximal 
flatness case in three-stage feedback 
arrangements. The construction lines 
identify the unit slope points on the 
curves, 6 and 12 db/octave. 

:ni(l for (Ii) in Fig. 1 

Et|iiatiiig tlie renl parts of (I) aiul (^), 

ah=:ef (3) 
jiiul the imaginary parts, 

a+ik + 1) h=€+f (4) 

II e 
Writing - =«' and ; - ana removing 

h I 
(ah)l = jis a factor from l>oth sides of 

( /) this reduces to, 



1 h + 1 

m + ~ .11 + 



(5) 



Attenuation at of components in (.\) 
of Fig. I as sepaiate netwoiks: 



(/;) at f^, '-SO\(m 



(6) 



when coinliined, ihie to inl;eraction f.ictor 
It: 

</;, at = 20 log,. « -I- ^ ^1 (7) 



-.SO log„ ^ ™ + ,^,^ C" 



In the circuit of Fig. 3, write the fol- 
lowing : 

L CiK 

b = 



Vr(r+ll) Vr(,r+H) 



Then the complex attenuation factor for 
(.\) in Fig. 3 is. 



(«) 

and for (B), 

A' ~ 1 - ,,,'ef + ju)(e + f) (9) 
Equating the re.il parts of the freiiuency 
discriminating factor of (S) and (9), 

ab^ef (10) 
and the imaginary parts, 



/nr 



-l-b) =e-t/ 



('2) 



Writing ^-~n' and y - m', and renioving 

(«/))! = (e/)l as a factor from both sides 
of (.11), this reduces to 



The .iltenuation at is then given by 
at =^0 log,. (''■^^) 

-Wlog„( (13) 

In the two-stage feedback arrangeiiieiit 
of Fig. 5 the complex attenuation factor 
can be written 

A-F-,tx'^-j(n^.l)x (U) 

where F is the ratio hy which feedback re- 
duces gain, amt X is the ratio o)/o)4, (Oa 
being the frequency at which one react.-ince 
produces 3 db rolloff with its associated 
circuit, while the other occurs at c)./". 
So the attenuation response is <lediiced 
(Conliinted on page 80) 
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Fig. 15. timit chart for four-stage case, 
show limits with either one early and 
three remote or two early and two re- 
mote rolloffs, separated by a ratio n, 
showing the boundaries where peaking 
and instability occur. The two-and-two 
case never allows more than 6 db for 
maximal flatness, and closely resembles 
the two-stage identical in many respects. 
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The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 



The Mullard EL34 can be rightly acclaimed as the 
most efficient high fidelity output pentode tube yet 
produced in Britain. It is being fitted in many of 
the British sound reproducing equipments which 
are becoming increasingly popular in the United 
States and Canada. 

Used in push-pull ultra-linear operation (dis- 
tributed load), two EL34 tubes will give 32 watts 
output at a total distonion of less than i %. The 
application of negative feedback reduces distortion 
even further. 

The EL34 is equally capable of supplying higher 
power outputs where an increased distortion level 
is acceptable. Under class B conditions, 100 watts 
are ohtamable from a pair of EL34 tubes in push- 
pull for a total distortion of 5 
Another significant feature of this tube is its high 
transconductance value of 1 1,000 (imhos, resulting 
in high power sensitivity and low drive require- 
ments. 

Supplies of the EL34 are now available for 
replacement purposes from the companies 
mentioned below. 



Available in the U.S.A. from: — 

International Electronics Corporation, 
Dept.All.SI Spring Street. N.Y.I2. 
New Yorl<, U.S.A. 



Britain 's 

foremost pentode 
for 25 W high 
fidelity equipment 




Principal 
Ratings 

Heater 
6.3V, I.SA 

Max. plate voltage 
800V 

Max. plate dissipation 
2SW 

Max. screen voltage 
425V 

Max. screen dissipation 
8W 

Max. cathode current 
150mA 

Base 

Octal 8-pin 



Available in Canada from: — 

Rogers Majestic Electronics Limited, 
Dept. HN, 11-19 Brentcliffe Road. 
Toronto 17, Ontario. Canada. 



Mullaid 



MULLARD OVERSEAS LTD., aNTURT HOUSE, SHAFTESBURr AVE., LONDON ENGLAND 

Mullard is the Trade Mark of Mullard Ltd., and is registered |£in3i 
in most of the principal countries of the world. "*>iw^ 
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Design Considerations for 
Hum Reduction 



OLIVER BERLINER* 



Some helpful hints in designing and building wide-range 
audio equipment that will be hum-free from the start. 



EVK.V TIIK KXI'KHIKN'CKII Hl'llJlKIJ (if 
radios, ti'lcvisioiis, traiisiiiittrrs niiil 
iithcr clcctmiiic <rcar will iiltcii hv in 
lor n sui-|)ris<' when lie attciiipis to build 
a "simple" .-indio ain|)lilicr. In fact, the 
more cxin'i-iciiccd lie is with tlic otiici-s. 
the iiioi-c he may foolislily minimize tlie 
l)|-ol)lems in the dcsijin and eonsti-uction 
of hi;;li-frr'ad(' audio e({iii|im('nt. Amjili- 
fier problems may be divided into three 
eatejiories: fr('i|ueney response, distor- 
tion, and mjise. As the scourjie. Iiiuii. is 
Iho most jiromineni ]>ortion of tbi' lat- 
ter, it will he atti'mpted to point o»t 
methods of locatin;;, eliminatin;;. and — 
most important of all — avoiding it. 

Hum is a low-jiitehed eom|iosite tone 
whieh nuiy ineludi' a eomponent at any 
integral multi|)le of the a.e. power-snj)- 
|)ly fn'(|ueney. and is usually due to a 
(lireot or induetivi' piekuj) from that 
soureo. Hi'fore going further, it is best to 
lioint out that for our iiurjiosi's here, 
we will assume that there are no ile- 
feetive comiionents (eertain defective 
items will cause hum), and that the 
audio and jiowi'r-suiijily basic circuitry 
is correct. I pon this assumption we may 
now take uji the consideratiiuis involvi'd 
in laying out and constructing a jno- 
l)ospd audio amplifier. 

Probably the greatest a unt of at- 
tention to hum avoidanci' call be given 
to the sim])le matter of the nu'tahvare 
contained in eviuy p'm-e of audio e({uii)- 
ment, the chassis being the ])riine piece, 
of course. A steel chassis has a nundier 
of advantages: it is available in plati'd 
or painted form; it is cheajier; it is 
rigid; it reduces hum |iicku|i from other 
adjacent chas,sis; and it uiinimizes the 
hum radiated by the comjionents oon- 
tained within or ujion it. liut uiifortu- 
luitely, its gri'at disadvantage, besidi's 
those of greater weight and far more 
difficult drilling and i)unchiiig, is that it 
jirovides an unrestricted |)atli for the 
hum radiated by any powi'r transforuu'r 
located on it to be carried to the otlu'r 
components upon or within itself. 

This difficulty often comiileti'ly des- 
troys all of the advantages of the steel 
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chassis. An aluminum chassis, or one of 
sonu' other non-ferrous metal, will gen- 
erally serve to reduce the flow of hum 
that is transferred through the metal it- 
self. The adilition of a chassis bottom 
plate will serve to ••grcnnid out" the 
radiation into the underside of the chas- 
sis fr'oni <itlier e,\tern:il electi'onic ge:n'. 
nf coni'se, an aniplilier can be built on 
a wooden box or a "breadboard." but all 
the shielding advantages "would be lost, 
as would the iidu'rent electri(':d ground 
return and some component mounting 
facilities. 

Certain pieces of radio-fre(jucncy 
e)jui]»ment. particniai'ly l'\M tuners, use 
interstage shields to eliminate oscilla- 
t'on. hum pickuj). anil fre(|ueru'y ilrift 
<lue to inductive coupling between two 
oi* more comptments or st.'iges. In some 
high-gain aiiil>liliers. these metal shields 
:ire attached either above or below 
tb" ch'issis. deiH'uding upon the loca- 
tions of the componi'uts rei|uiring si'iia- 
ration. ami serve to reduce effectively 
the radiateil hum potential. 

Choice of Tube Types 

Tlu' ever widening use of niiniaturi' 
gl.'iss tubes has m;i(le hum avoidance in 
low-level stages a difficult nnitter. Tubes 
like the \2A\~. IL'A.\7 and 1JAV7 
should have removable met:tl shields 
when used as p r*eam pi i tiers or htw-h'Vel 
v(dt:ige :impliliers. Wherever |)ossible. 
though, tubes ilki> the ().I7. ()S.I7. (iS('7. 
(iFr). ami (iSl*\") ai'e nuu'e advis:d)le. Not 
<inly do they h:ive :i built-in shield, 
which is efTectively connected to ground 
by termiind #1 on the base (connect it 
to the chassis (U- t<t the "ground huss") ; 
but being larger, the chaiu*es (tf micro- 
phonics — a ringing amplilied sound due 
to the rubbing oi* knocking together of 
adjai'i'iit I'leuH'iits within the tube. 
c.'Uised by aging or vibrati(ui — is mini- 
mized. 

Tubes in these and similar siu'ies that 
do mit contain the letter "S" in the type 
number, utilize grid caps located in the 
top of the tube I'livelojie. Since the grid 
teriuinid is so far away from the lila- 
ment and jjlate terminals (v.-hicli are at 



the base ot' the tube) the chances of hum 
picknjt fr'om them by the >,''rid t^'rmin.'d 
is considerably reduced. A detachable 
grid-cap shield is also a\':iil;d)Ie to shield 
against hum i*;Hli;ited tow.'irds the grid 
cap. Me certain that a solid ciuniectioii 
between this shield :uul the grounded 
metal tube envelope is I'lVected. 

Keclilier tubes placed loo close to 
abo\'e-chassis low'-level audio circuits 
will generate' ripple-like Innn. If it can- 
not be kept :iw:iy from these points, a 
metal tube with terminal #1 grounded 
(such as the .')T4) should be used in- 
stejid of a .'ilMd for high <-urrent ajipli- 
c:iti<uis. (U' if a 5\'.'UiT. tl.\.')(iT. (U* uuui- 
:iture (iX4 rectilier is used, a projierly 
grounded tube shiehl shouhl be i)lace<l 
over it. He cari'ful to keej) a(lei{Uale 
ventilation in the neighborhood of tlu'se 
rectiliers. 

Physical Construction 

Wires carrying audio voltages should 
he kejit as short as |)0ssible, to maintain 
high frecpiency response and to keep 
hum to a minimum. Where thi're is any 
.appreciable length, or where the leads 
|)ass a Innn source, it is wise to use 




C CAPACITOR CAN 

FC FILTER CHOKE 

OT OUTPUT TRANSFORMER 

PT POWER TRANSFORMER 

R RECTIFIER TL»E 

T AMPLIFIER TUBE 



Fig. 1. Diagram of a typical power am- 
plifier with the power transformer 
mounted at an angle to both choke and 
output transformer for minimum hum. 
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Model niJO JBL Signature Extended 
Range Loudspeaker has cast frame, 15" 
diameter shallow curvilinear cone, J," 
voice coil and dural dome. 

HOW TO RECOGNIZE 
A TOP QUALITY 

HIGH FIDELITY 

LOUDSPEAKER 

every note a perfect quote 

T 

0 

"JBL" means James B. LansinK Sound, Inc. 




Model 150-iC JBL Signature Low 
Frequency Driver has cast frame, 15" 
( xtrentely rigid, st raight-sided cone, k" 
•oice coil. This is a fine theater speaker 
and is also used in the Hartsfield. 
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Model D1-2-! JBL Signature Extended 
Range Loudspeaker has shallow cast 
frame, l-J" diameter eery shallow 
cone, -t" voice coil and dural dome. 



It has been said repeatedly that the 
way to select a loudspeaker for your 
high fidelity music reproduction sys- 
tem is to listen carefully and choose 
the one your ears like best. This is 
a good way. When you have learned 
to listen objectively and have sharp- 
ened your hearing by attentive listen- 
ing to live music, then you are able to 
appreciate smooth, accurate coverage 
of the complete audio range when you 
hear it. You can recognize honest 
bass reproduction — bass notes that 
are musical tones, crisp, not boomy. 
High frequencies that are smooth 
way on up to the very limits of audi- 
bility; treble tones that are clean and 
clear, not shrill or squeaky. You can 
appreciate a full mid-range repro- 
duced with unfaltering precision. You 
can admire the performance of a 
speaker system that reproduces sud- 
den, sharp peaks of sound without 
distortion. When reproduced music is 
true high fidelity, you can listen for 
hours on end without feeling listen- 
ing fatigue, devoting all of your 
attention to the music itself. 

Listening, when you know how, is 
a good way to judge a loudspeaker. 
Fortunately, there are other "ear- 
marks" of a top quality loudspeaker 
that can be seen quickly by the eye. 
First of all, consider the frame, some- 
times called the "basket." Since it 
must hold the edge of a rapidly 
vibrating cone, the prime requirement 
of a frame is that it be extremely 
rigid. If the frame vibrates with the 
cone, it will contribute unwanted 
sound. A cast frame, rather than one 
that is stamped out of sheet metal, 
is by far to be pi'eferred. 

If you plan to install, initially, an 
extended range loudspeaker, such as 
the JBL Signature D130 or D123, 
look for a shallow cone. This permits 
maximum dispersion of high fre- 
quency radiations. If you are select, 
ing a low frequency driver which will 
be used primarily for reproducing 
notes below middle C, look for a 
straight-sided, funnel-shaped cone. 
This type provides a more rigid 
acoustic piston. The JBL Signature 
1-50-4, used in the mighty Hartsfield, 
is an outstandingexample of straight- 
sided cone construction. 




Model D-'iiK JUL Signature Extended 
Range Loudspeaker has east frame, 
S" diameter shallow euriulinear cone, 
J" voice eoil and dural dome. 



Look foi- a loudspeaker with a large 
voice coil. The JKL Signature DL'JO 
15" Fxtended Range Speaker is made 
with a V voice coil. The JBL D123 
12" Extended Range Speaker has a 
3" voice coil. The D208 8" unit has 
one that is 2" in diameter. This 1 to 
4 ratio between voice coil and cone 
diameter is unique in JBL Signature 
Speakers. It results in cleaner bass 
and smoother treble. The visible evi- 
dence of a large voice coi is the sil- 
very dome in the center of the cone. 
But be sure this dome is attached 
directly to the voice coil as it is in 
JBL Signature units. 

The magnet assembly is not visible 
in most speakers, and even if it were, 
you probably would have difficulty 
assessing its value. But there is a 
simple demonstration you can per- 
form. Dangle an iron key near the 
"pot" which covers the magnet. If the 
pot exerts little or no magnetic in- 
fluence on the key, you can be sure 
there are no stray magnetic fields 
present. This is an indication of ex- 
cellent, efficient magnetic circuitry. 
Try this test with a JBL Signature 
Speaker. 

The precision and care which have 
gone into a JBL Signature Speaker 
can almost be felt when you lift and 
examine one of these sturdy units. 
It is easy to see in your mind's eye 
the voice coil of fine aluminum ribbon 
which has actually been wound on 
its narrower edge. This is but one 
example of the meticulous crafts- 
manship, the close tolerances, the 
hundreds of refinements that go into 
every JBL Signature Speaker. Doing 
everything just right is responsible 
for the lifelike qualities of JBL 
Signature High Fidelity Music 
Reproduction. 

Listen to JBL Signature Speakers 
in the component demonstration room 
of the Authorized JBL Signature 
Dealer in your community. He is the 
expert who is waiting to introduce 
you to the miracle of true high fidelity 
sound. He is the specialist who will 
help you plan improvements for the 
system you may now own. For his 
name write to James B. Lansing 
Sound, Inc., 2439 Fletphor Drive, Los 
Angeles 39, California. 
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Fig. 2. Mixer amplifier with power supply on separate chassis (right) for minimum 
hum transfer to preamplifiers and input transformers. Ncte use of metal tubes and 
also that the power transformer is set at an angle. (Photo by Frank Aiello through 
courtesy of Oberline, Inc.) 



sliielilcd hookup wire. This consists of 
nil inner coiiiluctfi- wliicli caiiies tlie 
dcsii-f'd signni, ;iri insnl;it,ing covcf. a 
lirnideil shield. .-itkI ( pictVr.-ihly) ii plas- 
tic oi- clotli fovcririg over llie shield. 
Gronnd the shield .-it <))ie point, .■niil you 
will linil llmt it will ellecrively cJU iy off 
the :idjni-eiit linni lield to gi-ouiid. The 
clotli cover on the shield serves to in- 
sulate the shield so that it does not toueli 
ground al any oilier points so as to 
eaiise a ground loop, anil it prevents 
shorting any signal or siip|ily-\dllage 
points to ground. 

The jihysical location and orientation 
of the power 1 raiislornier are of !.'real 
coiisei|ueiice, even in aiiiplilieis ol' rela 
tively low gain yet high power ontpul.. 
It should he kepi as far away as pos- 
sible from other Iraiisfor r» and luhes 

carrying audio voltages. It is highly de- 
sirahlc to iiiount the power transforiiier 
lit an angle to the oilier I raiisforiiiers, 
rather than |)arallel to llicin; that is, in 
such a way that the corner of the power 
Iraiisforiiier points, say, towards the 
side of the out put transforiner, or even 
the filter choke, as in Fifi. 1. It is also 
wise to use an above-chassis nioniiting 
power transforiiier. for it has been 
found that soiiis of tin; lad ated liuin is 
carried off through the laiiiiiiatiiiiis and 
grounded into the ehassis, rallicn- than 
carried hy the chassis as a eoiiliiiiia- 
tioii of the laiiiiiiatioiis, which is the 
case with lliisli-iiiounl iiig transforiners 
(which aiv iiiuch more dillieult to install, 
anyway). 

It is Sdinetiiiies advisable to place the 
power supply of an aiiilio amplili -r on a 
separate chassis, especially in Cfpiip- 
iiieiit containing preampliliers and, or 
input traiisforiiiei-s. sncli as l:lie unit 
shown in Fig. 2. The inirpose of this 
isolation is two-fold: it, puts the power 
transformer on a separale chassis, thus 
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eliiif.iiat!ng hum transfer l.hrongh the 
chassis; and it allnv.-s i.li.' power sjpp'j 
to he lo<-ate(l al f^uiiie distance from the 
audio stage . resultiir.^' in niinimum 
radiatiion pickiii). ,\11 this is desirahlc 
due to the limited liiiiii-biickiiig abilities 
of some components. With iiiiiiiatiiri/.a- 




6 V. DC 



Fig. 3. Spare 5-volt winding may be 
placed in series with 6.3-volt winding 
to obtoin sufficiently high input voltage 
tD rectifier for d.c. filter supply. 

tioii deniaiidiiio compactness, we can 
group the i-niii,)oilelits more closely be- 
ciiuse of our .'greater knowledge of liuin 
prevention and eliliiination and hei-allse 
of the uiisteuie of hetiter liiini-hiickiiig 
materials and procedures. In all eases, 
though, it is wise to kt-i.'p low-level 
stages away from those carrying high 
audio levels; that is. have the si'.nial 
aiii|)lilieil progressively as it moves 
from one side of the chassis to the other. 

^\Mlell using input traiisforiiiei"S, units 
ha\'iiig heavy shielding" -till dh or more 
— should he used, price pminitting. Jf 
possible, iiipnl transformers lliut can ho 
rotated after installation to the piiilll of 
niiiiiiiilliii liniii pickup should he em- 
ployed. Kum level imiy he changed 
great. y hy rotating llic transformer he- 
caiise the physical direction of the 
traiisl'ornier's laminations (or core) de- 



termines the lium radiation or jiickup 
pattern. ^Mounting the power Irans- 
foniier on brass hnsliin,*^s will also 
eliminate the coinmou-core aspect of the 
chassis. 

Ground Loops 

One of the iiio«t e.xnsperating sources 
of hum is the fjroHiul loop, because it 
can appear in many dilTcrent forms 
and because it is often ciealed iiiad- 
vmleiitly. The best way to describe a 
ground looj) is by example: A mixer 
aiiiplilier is connected to a power aiiipli- 
lier by lueaiis of a siiigle-conductor 
shielded cable. Accidentally, the two 
chassis are pushed together so that they 
toiK-li. Iiist.aiitaiieously a ground loo)) is 
formed in lli.il the ground circuit goes 
from one clias.-is to the other tliroiigli 
the wire shield, and rlieii back to the 
first chassis from the second wlii<'li is 
tonthing it, with the result that liiiiii cur- 
rents may circulate through the loo]). 
This airangeiiieiit will often result in 
liuiii being introduced to the circuit that 
is part of this griniiid loop. 

(iroiiiid loops <'aii also occur within a 
ch;issis, es|)ecially where shielded wire is 
iiseil. To avoiil th:s, thi' shield should be 
grounded at only one point, and this 
point should preferably be at the out- 
put end of the wire for better luiiii re- 
diiitioii. That is, if the wire is going 
from the plate circuit of one Infie to the 
grid of the iie.\t stage of amplification, 
the shield of that wire should be 
grounded as i'losc to the grid end as pos- 
sible. Of course, where a liigli-iiiipe- 
daiice circuit is being carried from one 
chassis to another, the .shield iiiiist be 
grounded at both ends (to both chassis, 
that is) because it acts to coiiiidele 
the two-wire electrical interconnection, 
(.Actually there are some exceptions to 
this rule, p«pecially when several chassis 
are ted from tlir* same power siipp'y,) 
This is known as an nitholinti'ed line; 
hut if the circuit slionld call for a low- 
impedance hiilinicp/t line using two-con- 
ductor shielded win', you should ground 

{C<fiitiniifil on pttqe 82) 



FILTERED PLATE 
SUPPLY 250 V. 




Fig. 4. When properly adjusted, the 
potentiometer balances out the capaci 
tive coupling effects between the heaters 
and control grids of the tubes. 
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New airborne equipment records vital supersonic data 

on tapes made witli MYLAR'' 



Lightweifiht airborne recorder developed by the Auto- 
netics Division of North American Aviation requires 
high-strength recording tapes that can 0|)erate over a 
wide range of altitudes ... in extremes of weather and 
temperature. Tapes made with "Mylar" jjolyester film 
meet all these rugged conditions of use. "Mylar" gives 
recording la\>es lasting strength never before available 
in ordinary tapes -plus these important performance 
benefits: 

NO BREAKAGE PROBLEMS: "Mylar" is the touKhest Oi 
all plastic films . . . tapes made with "Mylar" are unbreak- 
able under normal operating conditions. 

NO STORAGE PROBLEMS: Tapes are unafTected liy ex- 
tremes of temperature, humidity ... no special storage care 
needed. 

EXTRA ECONOMY, LONGER RECORDING TIME: Be- 
cause "Mylar" is strong, thinner gauges are used. Tliis means 
.50% more tape on the same size reel. 

LONGER LIFE: "Mylar" contains no plasticizer — will not 
dry out or f>ecome lirittle with age . . . today's recordings 
can fie faithfully played hack many years from now. 



Tapes made with Du Pont "Mylar" are ideil for home 
use, industrial, religious, legal and pro'essional re ord- 
ing. Next time you see your sujiplier, pick up a reel or 
two of your favorite brand of tape made with "Mylar". 

Du Pont manulaclures the base material. '■My|jr"~not tinished recording tape. 
•"Mylar" is Du Pont's registered trade.narlt for its brand ol polyester film. 



(ffiPOND 

■"ES-U.S PiT.Off 

BETTER THINGS FOR BETTER Li V I N G . . .TH fi OUGH CHEMISTRY 



DU PONT 



MYLAR 



® 



POLYESTER FILM 



AUDIO 



NOVEMBER, 1956 



41 



www.americanradiohistorv.com 




Chopin played for Liszt 

and spoke of fidelity 

Liszt had eml)ellishcd Chopin's nocturnes as he 
played one night in a Paris salon for the composer . . . 
Chopin said: "I beg you my dear friend, when 
you do me the honour of playing my compositions, 
to play them as they are written, 
or else not at all." 

Then Chopin played Chopin . . . 

Why not give yourself the pleasure of hearing >o«r 
musical recordings as they should Ijc heard? 



EXCLUSIVE THREE-CHANNEL FRONT-LOADED EXPONENTIAL 
HORN SYSTEM: Below 45 cps to 16,000 cps flat with usable response in 
excess of those frequencies. Exceptional transient response. Three-way 
frequency dividing network with cross-o\-er at 550 cps antl 4,000 cps. High 
output 22 watt amplifier with preamp. 20 to 20,000 * 1.5 db. Less than 2% 
IM distortion (60 cps and 7,000 cps; 4::1 ratio signal). Precision calibrated 
bass and treble tone controls for definite stops in cut and boost; separate 
continuously variable volume control; professional three-step loudness con- 
trol; 12 db.'octavc higli frequency roll-ofl' control (scratch filter) with 
3-6-10 **KC" and "Flat" positions. Other input selector positions: *'Mic," 
"Tuner," "Tape," and "TV." .X.M-FM tuner with .\FC; 4-specd precision 
intermix changer of advanced design; G-E variable reluctance cartridge 
with 1 mil diamond and 3 mil sapphire styli. 



the Precision_\ Instruments of High Fidelity 




1500 Union Avenue, S. E. 
Grand Rapids 2, Michigan 



Engineers, Designers and Manufacturers of 
Professional and Commercial Sound Sysfems Since 1909 




m 



AMI CHOPIN ENSEMBLE 

Control unit, corner horn enclosure, and record storage 
console. Corner horn enclosure couples acoustically 
with floor and walls of your listening room to extend 
the bass horn within the enclosure. One of six fully 
integrated sound systems as well as remote control 
console models and wall and corner horn enclosures for 
a variety of combinations. Light or dark Honduras 
mahogany, satin finish hand rubbed by Grand Rapids 
fine furniture craftsmen. 
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Stereophonic Microphone 
Placement 

JAMES CUNNINCHAM^= and ROBERT OAKES JORDAN*^= 

The authors, who have had considerable professional experience in stereo recording, 
present the theory behind the practical solution of microphone placement for optimum 
results. But in the long run, after you determine scientifically exactly where the mike 
should be hung, you may decide to move it to somewhere else that sounds better. 



STKKKopHONic sorsf*. ill liiiiilo (luiinjr 
tlip past sixty years, is now cincrjrinj,'- 
as a )i(>iii<> (>nt(M'UiiniiuMit iii('<liiiiii. 
This d<'volopin('iit is diip to a coini)iiia- 
tioii of cvtMitw, tilt' latest of which is the 
introduction of stereophonic hoim' ptay- 
Imek equipment by Anipex, l>ivinjrston, 
Ere(nia, and others. Concurrently, many 
recording coiri|)anies are rapidly hnild- 
hiix libraries of stereophonic tapes. 

It is obvious that these tapes must be 
truly stereophonic if this niedinm is to 
succeed — that is, microphone placement 
and other iiifluencinj; factors must he 
employed t(» produce the maximum 
stereophonic effect. Xot so obvious, how- 
(•ver, is how to accomplish this otTect, 
since any evaluation of stereo involves 
many individual psycho-acoustic, dif- 
ferences. 

Before making? any specific statemeiit*^ 
concerning? stereophonic microphone 
placement, it is advisable to review the 
literature to discover what j^revious ex- 
perimenters have found this stereo- 
phonic etfert to be. In this review one 
fact should be kept in mind: the human 
binaural hearinj^ mechanism is exceed- 
iufrly complex, and therefore any lucid 
analysis involves c<)Usideration of one 
part of this jirocess at a time. The im- 
j)ortance of each part, however, must 
still be considered only in relation to 
the complete heariuj? process. 

I'nfortuuately, no complete theory of 
hearinjr exists, but a jrreat deal of worth- 
while research has been done, much (»f 
it relatiu<j: to stereophonic sound. Snow' 
has pointed out that humans do not use 
their directional sense in the norma! way 
jo perceive the steretiphonic ciTect. This 
can be seen by comparin<j: Fiifs, 1 and 
2. I..et us lirst examine /•'///. 1. which rep- 
resents normal directional liearinj;. The 
subject localizes sound source A nsinjj; at 



* Xnfioiinl linKiflniafiiii/ Co., Chicai/o, 
111. 

** Robert Onkcs Jordan A.tsorintrs. 
JJiffMnua Park, III. 

1 \V. R. Snow. J.S.M.r.T.H., Xov. l!tr,a. 




Fig. 1, Sound source A is heard by the 
listener's ears L and R at different times. 
The time difference ti equals AR-AL. 
Sound travels about one millisecond per 
foot. 

least four means: (1) time differejices 
at the two ears for sounds tif a tran- 
sient nature; (2) j)hase ditTerences for 
steady state below KKHI cps ■. (S) in- 
tensity differences; and (4) (piality dif- 
ferences due to attentuatiori of hi;?her 
frequencies l»y the head itself. Of course, 
all of these factors are used simultan- 
eously to localize a complex sound. Men- 
tion must also be made of the mind's 
ability to wei<j:h the direct siuuid and 
suppress those reflections of a sound 



source which arrive from other direc- 
tions and at varyinj; times, thus local- 
izinfjf on the direct sound. This is shown 
by the dotted lines of Fig. 1 and will be 
discussed later, 

Dfteii it is incorrectly assumed that a 
complex plane wave, such as that pro- 
duced by an orchestra, can be repro- 
duced almost exactly by a stereophonic 
system of two or even five clwinnels. ]f 
this were true the analysis of stereo- 
phonic sound would be much the same 
as that ;?iven for Fit;. 1 ; in other words, 
we would use our normal directional 
hearinf? sense to localize a simud. Ex- 
amination of Fit/. 2 shows what actually 
haj)pens, at least as far as time differ- 
ences are concerned. 

The sound source A is now heard as 
two sets of cues (incident sounds) reach- 
in«? the ears in rapid succession. Ex- 
periment has shown that we localize on 
the lirst set (»f cues in th<' normal way 
and "i^jnore'' the second set (similar to 
the dotted lines in /•'/*/, 1) as long as 
their time ditference tj is roughly 3 to 
50 milliseconds. In the ea*^e of Ftfj, 2, 
the total sound would seem to come from 
the left htudspeaker. This analysis ap- 
plies only to sounds of a transient na- 
ture since, of course, the ear iniwt have 
sharp wave fronts on which to judge 
time dilTerences. 

This ability t<) hH'nIize only on the 
lirst arriving sound is called the jn'cce- 



Fig. 2. W, and W, 
each represent a 
microphone - am- 
plifier - speaker 
combination. A is 
the sound source 
while L and R 
represent the lis- 
tener's ears. The 
sound is heard 
first from Wi then 
from W.. Their 
time differences ta 
is equal to AW- 
AWi. 
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Fig. 3. The Haas curve. See text. 



(lonpp offpft and has bocn studied fust 
l)y llaas^ and later l)y Wallach, New- 
man, and Kosenzweipf,^ Haas used tlie 
foUowinp; te(hni(|ue: settiiifT up two 
loudspeakers, he seated a sul).ie<*t mid- 
way lietween them. Reeorded s|)eeeh was 
fed ti) eaeh loudspeaker, with a variable 
delay in one circuit. The subjeet was 
given a level eontrol and asked to equal- 
ize the levels of the two loudspeakers as 
different amounts of delay were intro- 
ilneed by a movable playback head on a 
tape recorder. As Fi<j. 3 illufitrate.s, tlie 
delay eiui be offset by inereasinp; the in- 
tensity of the delayed loudspeaker. 
After oil inilliseeonds an echo is dis- 
tinguished. If the intensity is not in- 
ei'eased the total sonnd will seem to eouu' 
from the loudspeaker radiating the di- 
I'eet sound. A different api>i*oaeb was 
taken by Wallaeh et iil in that they 
studied this elTeet, usinp; two pairs of 
undible clicks in earphones, as shown in 
Fig. 4. Th<' lirst pa\r of clicks represents 
the direct sound, while the second ]»air 
represents the reflected or delayed 
sound. The sub.iect beard the four clicks 
as a fused sound apparently coniini; 
from the right or left depending on 
which ear heard the first click of the 
lirst pair. The second pair of clicks aj)- 
peared to pull the lirst pair along with 
it, but this etTect was rather slight. 

If the precedence efl'<'et were the only 
means by which we were able to hear 
stereo|ilionic sound, a sound source 
would appear exclusively in one speaker 
or the other and not in the area between 
the two sjjeakers, except for a small cen- 
tral area. Mut this is onl.v i>art of the 
story; imagine a comi>le,\" sounil source, 
such as a sj)eaking voice, as in Fifj. 
The listener would, as has been ex- 
plained, use the sharp wave fronts in 
the sound to identify the left hmd- 
speaker as the source. At the same time, 
inten,sity dilTcrences at the lf)U(lsi>eakers 
which pi'oduce intensity ililferences at 



2 H. H.nns. "I'licr dcri Eiiitla.ss cine.s 
pjinf.'icheclios und die Hiiraainkeit von 
Spr.Tclic. " Aciislicn Xo. 2, 4'.l-'>8 19')]. 

3 H. Wallach, E. Xewmau, M. Roscn- 
zweig. **Thc Precedence Effect in Sound 
Locidization. " Amer. J. Psych. .July, 1949. 
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the ears will influence the apparent posi- 
tion of the sound source, perhaps "pull- 
ing" it to the right toward its natural 
position. Outside of Steinberg and 
Snow^, little exiierimentation has been 
done with the effect of intensity dif- 
ferences in stereo, but a simple experi- 
ment, which can be duplicated with 
stereophonic e(|uipnient, shows that with 
sustained t(mes even a '1 db dilTerence 
in louds])eaker intensity can produce a 
shift in the apparent |)osition of the 
.sound source. Kvidence that phase or 
(piality dilTerences at the loudspeakers 
eontrilnite to the stereophonic effect is 
lacking, excei^t for :i report by Hekesy^ 
that loudspeakers ol widely dilTeri'iit 
({uality will t<'nd to produce a se|)aratc 
loealizaticm and thus have a tendency 
to desti'oy the precedence effect. 

One of the most often mentioned ad- 
vantages of stereophonic sound is a 
spatial feeling or a transferral of the 
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Fig. 4. The precedence effect is illus- 
trated by the vertical lines which repre- 
sent clicks in earphones worn by a lis- 
tener. Within certain limits, the four 
clicks are heard as a fused sound and 
the apparent location of the source is 
almost totally determined by the time 
difference, a. 

acoustics of the concert hall into the 
listening room. A partial ex|>lanalion of 
this can Iw offered by again apjilying 
the precedence ciTect. As an example, 
su])pose we are standing in the concert 
hall, and a sound occurs; our ears are 
struck by the relections of this sound 
from all ilircctions, with the direct sonnd 
accounting for only a sni:ill jiereentagc 
of the total soniul energy reaching the 
ears. Of course, we localize on the direct 
sound, but the mind integrates the re- 
flecteil energy and forms an imj>ression 
of the siz^ of the hall, |)erhaps nuighly 
similar to the way in which bats use 
the reflective radar i)rinciple to per- 
ceive obstructions. In any case, it is 
known that if the reflected energy did 
not reach our ears we would have the 



* ,T. (',. Steinberg and \V. li. Snow. 
"Plivsicnl factors in auditory per-sjiec- 
tlvc." lisr.l, 13, 1934, pp. 24'(>-2r)9. 

'■> G. V. liekcsy. ' ' Zue Thcoric des 
HiirCTis, tH)er das Kichtnngslioren bei cincr 
ZcitdilTcrcnz oder LautstiirkciMUigleichheit 
der bciderseitigen Scliallcinwirkungen. " 
Phl/sikal. Z.-^rh. 31, 1930. 



impression of being in an open field. In 
fact, reversing the situation, it has been 
proposed that an ontdoor concert liall 
could be roughly effected if loudspeakers 
were placed at intervals on imaginary 
walls and fed delayed sound appropriate 
to the energy that would ordinarily be 
reflected at these points. Thus the direct 
sound would emanate from the orchestra 
in the usual outdoor shell and the "re- 
flected" sound from the loudspeakers. 
This illu.strates an important |)oint: if 
the direct and reflected s(nind arrive at 
the ears from different directimis and 
at different times a spatial feeling will 
residt. Stereophonic sound, with its two 
speakers in a fairly .sound-absorbent 
listening room, can produce this illusion, 
as Fig. 2 illustrates. Kor simplicity, we 
have not considered reverberation in 
this discus.sion. Mut it can be shown that 
a low ratio of direct to reverberant 
sound, which i)rodnces the well known 
"off mike" condition in monaural sound, 
will not cause as much loss of intelli- 
gibility and definition in stereophonic as 
in monaural sound. This again is due 
to the mind's ability to sui>press or in- 
tegrate the n'flected energy arriving 
from a direction other than the direct 
sound. 

In the light of the preceding evi- 
dence, we are now ready to draw some 
conclusions as to what is good or 
bad stereophonic microjihone placement. 
There are many variables in every sten'o 
setup, such as the size and ])hysical 
characteristics of the hall or .studio, the 
incluiled angle of the pickup area, in- 
dividual .judgement, ei|uipnient, etc. 
Therefore it is not advisable to set rigid 
standards of practice. .Inst as in mon- 
aural, the limil excidlence of the jiroduct 
will be subject to the artistry of those 
directing the setup. Actually, there are 
certain limits within which it is jm.ssible 
to achieve the stereoplu>nic effect, but 
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Fig. 5. The three dimensions governing 
stereophonic microphone placement. The 
actual dimensions will depend on the 
size of the pickup area and the factors 
discussed in the text. 
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Conference Anfiplifier for the 
Hard-of-Hearing Executive 

ROBERT M. MITCHELL* 

When it is necessary for a person who wears a hearing aid to follow the discussion around a direc- 
tor's table, for example, some means must be provided to supplement his usual equipment. The sys- 
tem described here will make it possible for the user to follow every word readily. Furthermore, 
for making a complete recording of the proceedings, such a system would improve the results. 



ELKCTllON ICS Pl.AYS 1111 i-vev illl-l i':isil ig 
pint ill tlie (lcv('l())iiiieiit of medical 
science jind I^iiowleilge, jiiid iiowlicre 
lijive its ]i;irliciilnr a(lviiiil:igeB of iiiiiii;i- 
turizjitioii, relialiility and economy lieeii 
]mt to iietter use tliaii in the inodeni 
lieariiig aid. Tlie ajiplieatioii of elect ionic 
(■ircuit.s, ;ind moi^ es])eeiall\ llie iiitro- 
ilnctioii of transistor circuitry, liavc 
broiiglit about reiliietioiis in size and op- 
eratiing costs virtually iinpa r.illeled in 
other lields. 

Today it is jiossilile for the lieariiig 
ai(! coiisultaiit to provide units with 
imi-\iiniim sound pressure levels ranging 
from about 115 to Mil db. This is ac- 
com]>lished by selecting aniplitiers liaving 
jiower outputs ranging from about 1 
milliwatt to abont HMt milliwatts. I'iVeii 
the largest of these weighs only si.\ 
ounces — including batteries. In addition 
these instruments are capable of being 

' SoHOlouc Corporiition, Elui-sford, Y. ¥. 



"titled" elect ro-aceoiist ically to the par- 
titul.ir user's hearing loss .-is ir v.iries 
with frequency. Tile availability of siicli 
e.vl^eiibive v;iriation in power, frequency 
response, size, and so on, makes it ])os- 
sible to design and fit hearing .aids to 
take care of virtually every possible sitii- 

Tlierc .are cert.aiii situations, however, 
wliei-e the regular hearing aid tioes not 
provHte optinium iierl'man.-tiH-e Uiie to 
the large \:iriation in jjliysical dislanc<'s 
iiiVol\e<l. Such a sitiial;i(ni arises in the 
case of ;i conference or meeting, for e.\- 
aniple, where some speakers m;iy be 
direcrly adj.aceiit to a listener, while 
orbers .are as inueh .as twenty or thirty 
feet aw.ay from hini. Kveii a iioriiial- 
lieariiig pei^oii will often experience dif- 
ticully :it such a conl'erence, since iiearb\ 
noises tend to nia.sk the distaiil speaker, 
and iieif.lier the directivity nor the sen- 
sitivity of one's lie.-iring can be sigiiili- 
caiitly adjusted ro compensate for the 



dil't'ereiices. 1'lie hearing .aid user can 
adjii-<t bis direetivity to a sliglit degree 
and his sensitivity to .i large degree. 
ILowever, since tlie vari.atioii in directiv- 
ity is small, .any iiici-ease in sensitivity 
will only result in the ne.irby noise lie- 
coniiiig louder, and the over-all j'esiilt 
can be worse than the original condition. 

This iiarticular problem arises many 
times in the life of the busy industrialist 
wbo lias to sit at hoard meetings and 
conferences or attend ln-arings and in- 
((uiries a good deal more frequently than 
the average busines-sinan. One nationally' 
])romiiieiit iiidiist rialisl. a long-time 
hearing-aid user, faced just such a situ- 
.ition, and it was for bis ])aiiicular use 
that the conference amplitier described in 
tliese pages was designed. Although de- 
signed for a lie.iring aid user, it is evi- 
dent that this conference amplitier coubl 
be of equal value to the normal-beariug 
business-man as well. 

The reipiirements for the amplitier 
were as follows: 

(1) Power out])ut sniticient to drive 

a bone conduct ion receiver to 
full out put. 

(2) Fie(|neiicy response equivalent to 

tliat of the user's hearing aid. 
(:{) E.xterior ^la.sler gain control. 

(4) Five input channels, with gains 

adjustable in groups liy interior 
<-(HiI rols, 

(5) Five mirrophones wil.li cables up 

to :iO leet. 
((i) One ^-peeial clo.se-talking niicro- 

plioiie, with press-to-talk switch 

and relay control to disable 

other circuits. 
(7) Suitable cases so that the entire 

e<|uipin(nit can be carried by 

one person easily. 

Since the amplitier was intended to be 
portable, but was not intended to be 
carried on the per.siai, neither iiiiiiiatur- 
i^atioii nor b.'iltery-powered operation 
was it,'i|nired. This meant that coiiven- 
lional tubes drawing their power from 
the a.c. line could be used. It also meant 
that a speeitic carrying case of ])roved 
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Engineering 
Artistry 
Craftsmanship 
Systems Concept 




New three-way speaker system with 
1 5 inch resistance damped enclosure 

Response from 40 to 18,000 cps 
Electrical crossovers of 300 and 
5,000 cps. Power 30 watts 
Net Price $249.00 __ 



New three speaker system incorporating 
o resistance controlled enclosure 
Response from 50 to 1 5,000 cps, 
Power 20 wolts 
Net Price $1 29.50 







New corner system utilizing three 
speakers and a resistance controlled 
enclosure 

Response 50 to 15,000 cps, 
Power 20 watts 
Net Price 5119.95 



The famous Catenoid now offered by its 
originators with new improved speakers 
Response from below 30 to beyond 
18,000 cps 

Three-way system with full bass horn 
ond elecliical crossovers of 
300 and 3,000 cps 

Power 30 watts, dimensions 37'/]" H : 
29 along wall from corner 
Net Price U95.00 




fROW THE AUD/O tEAGUE — "We hove never heord a 
smoother overall •ound. The balance of lows, midd/es, 
and highs, was well-nigh perfect." 



All LEE speakers available in mahogany, blonde and 
walnut pressure laminate finishes 




Two-way bookshelf speaker utilizing an 

isothermal backvotume 

Response from 70 to 15,000 cps, 

Power 15 watts 

Net Price $69.95 




L.E.E. INCORPORATED 

The I a b or ai o r y of electronic engineering 



625 NEW YORK AVENUE, N.W., WASHINGTON 1, D. C. 

- _ - www.americanradiohistorv.com 



• NA. 8-3225 




Fig. 2. The Confer- 
ence Amplifier set 
up for use at a 
small meeting, 
with the five Elec- 
rro - Voice micro- 
phones in typical 
locations. 



i-nogo(liH ss could he used for tin' jiiii 
plilicr iis well ns ihc iiiinoplioiics. This 
pjirticuljir cnso is iii;id(' it\' Hny:\V]\v. ii 
spt'cinl pbislic iiiati'rijil lii«^lily rcsisnjiiil 
\it scntliiii; ;iii(l virtually ininutut' tt> 
hrt'akjigc. Tlio eulire unit consisting nf 
tin niniplctc aniplili.M' ami tivc desk 
slaud typp <lynaniic niicroplioncs willi 
c-.ililits lits Into tu'o ot tluse rases as 
shown in 1. The i)lastic t-ovcrs snap 
in p'ncr witli lugj;a;;i' type hasps, giving 
ronipicle pi-otcction in transit. The arn- 
plilicr is uiil: rcniovcil t'rntn Wie f-ase 
whiMi in use, since till conliois necessary 
to ils operation are av'ailahlc I'rOni rlie 
I'lont panel. 

Tliere are live speaker niierophones 
ainl one "ad 'iser" niicropiioiie. Tlie niic- 
ropliones used for the speakei-s are liigli- 



cfualily dvnaniic microphones of slendei- 
shape, mounted on dvpk stantls. so that 
they may he conveniently plaeed around 
tin c-cmferenoe lahle. The adviser's mic- 
rophone is a dynaniic type »)f the clo«e- 
la Iking variety with a press-to-talk 
switefi. Tlii*! switch activates a relay in 
the amplilier wfiich '-■ilenws all tlie other 
microphones and lets onlv the adviser's 
voi<:e come thronjirh. In this way it is 
possilile for the adviser to liave the user's 
I'nll attention ^and sjieak with the sanu' 
privai y as if he wei-e whisi>ering directly 
in his ear. 

Tire conference amplitier as set up for 
actual use is slh>wn in I'Uf. 2. In this 
photo only tlie live desk microphoru's are 
showrr. The small i-eci:arigular object at 
the end uf the tnhle is the master Vidnrne 



control. This consists of a wire wound 
volume control numnUMl in a hardwood 
hlock. The Idork is weii;lited with a brass 
plate aird eqtiipped with rnftber feet so 
that it cannot be easily di<lodge<l. The 
input oJ' the volume control is fed witli* 
the amplifier- output, liecanse this ouli)ut 
vo]i^ij;e is at low imjM'dance the volume 
control can be a considerable distance 
away from the amplitier-. The aim of the 
volume cont lol feeds directly into the 
ns(M''s boui; comiuction receiver (sliown 
on table near volume conta-ol). In this- 
way the user has (-(niiplele control of all 
channels, and also has the henetit <d' a 
virtually coiistaiil signal-to-noise I'atio. 

The circuit diagram of the prototype 
conference amplilier is shown in Fig. '\. 
The inimis are arranged in three grcmps. 
(iroup A con;*i.sls of three speaker's mic- 
rophones, Group B (d' two speakei-'s inic- 
roplioiies while the last group consists of 
the ailviser's microphone only. Kacli dy- 
namic microphone is fed into the primary 
o*' a UTC ()-l() input trausforiiier, via a 
sluirt circuiting jack. The secondaries of 
Croup A and li an- mixe<i by in^aiis of 
the O.J -megohm isolating resistors ami 
.fed to tlie grids of the tirst I'2AX7 tube, 
fii I his way unused inicroi)hoiie inpntt^ 
are shorted out, without signiticautly af- 
fecting the gain from the other in|>iits. 
The secondary of the adviser's micro- 
phone transtoriner feeds a divider o\' two 
0.1 -iiiegolmi resistors which Inings its 
;;,ain down to tlie same level as the otlier 
inputs. The two l'2A.\7 tid>es have fila 

{Continued on p'tge 88)> 




Fig. 3. Complete 
schematic of the 
Sonotone Confer- 
ence Amplifier. 
This circuit shows 
the relay for use 
by an "adviser" 
to cut out all but 
his own micro- 
phone. 
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AUDIOCLINIC ? ? 

JOSEPH CIOVANELLI 



Linearity 

Q. A.S aftplinf to cJecironica^ tvhnt is 
meant bii UuearHy? John Cnrlsnn, Bronx, 
Sew York 

A. Ah you know, a mic-roplione (or 
j>li()noj;r:ipli pirkii|t ) roii verts luccliaiiical 
motion into rlcctriral voltajjcs. These are 
a.c. voltajjcs wliosc instantaneous value 
depeinls upon the amount of nuM-hanical 
motion, an<l \vli().se f rcipn-iK-v ilcpenils upon 
the nnniher of viliraiions iiuparteil to it. 
'J'hese voltajjes are tlien apiilicil to the nr'ui 
of a tube. At tlie output of the tuhe. tlu' 
voltajje is Inrjjer by ati ;nnount eipial to 
the gain of the tube. If the sijinal in tlie 
output eireuit is ]>erfeetly linear, tlie re- 
latiouslii]) between tlie voltajjes in the out- 
put circuit shonbl be eipijil to jilI the volt 
iit^v relationships in the input eireuit. This 
is the sanu' as sayiuj; that when we copy 
a small picture by nu'atis of using an eii- 
larger, the picture is nia<le biKK'"'"; although 
all parts of the picture are larger than in 
the original, their relative sizes remaiti un- 
clmuged. Not only must the relati()nshi]ts 
between insta ntanc<)us voltage ]>eaks be 
maiutaiuetl, but the tube must >H>t a<li1 any 
vcltages of its own. Of <-ourse. th<'r<' is a 
180 (leg. phase shift in the plate circuit of 
a vacuum tube, so that all voltages are now 
of opposite sigti from thctse originally ap- 
plie«l to the griil circuit. This is of no ini- 
jKirtance. Wlmt is important is that any 
l)hase change shonM affect voltage at all 
f requeiu'ies to uti espial extent. IMiase 
changes which vary with f re(pieney ilo 
occur ami are unwanted. Ask anytme who 
has attempted to design ne;;ative feedback 
circuits aliout this. 

If an amplifier is perfectly linear, and if 
the iiiicrophonc or phonograph ]>ickup has 
l)roperly Interpreted the mechanical motion 
supplied to it, good sound reprouuc-tion 
should be had, again assuming that the 
loudspeaker can accurat(dy reconvert the 
electrical voltages and currents into me- 
chanical motion, and if the room acemstics 
do not alter the ]>hase rtdationship between 
the soundwaves transmitted f r(tni the 
sjieaker or otherwise alter the relative mag- 
nitude of the soundwaves. 

If some frequencies are stronger than 
they were in the original signal, or if some 
are weaker than they should he for good 
linearity, we have another way of saying 
that the amplifier in question suffers from 
a i>oor frequency response, or at least that 
the re.Hponse is not flat. If there arc volt- 
ages added otluT than any present in the 
original signal, the amplifier is said to have 
harmonic or intermodulation distortion, 
dejtending upon the means by which they 
were introduced. 

Speaker Phasing 

/ am com i>le tint! n speaker st/stem 
wh ich e niploi/s t u-o iroofrrs. Jl ow can I 
determine when tliei/ are properUj phased? 
}\'. Benson, Newark, Sew Jersey 

A. It should be jmiuted out that proper 
phasing of the speakers means that their 
cones arc both travelling in tJie same direc- 
tion ^ that is. when one is travelling out 

■ 34^0 Xewkirk Ave., Brooklyn S, N.Y. 
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wa i d. so is I he other. The first step in 
di-tcrruirdng whether this condition exists 
is to rcMim'ct the speakers in either series 
(M- paralhd, depcrnling <ui the needs of the 
system. IJeffuc proceeding, be sure that the 
speakers ai»' not b.-itlh'd, so that their per- 
f(U-ruam-e ran be (diserved. ('(Uinect a llash- 
iiyht battery to the spe.-ikers and ytni will 
Im' .'i Ide to see whether the sjn-.-ikers are 
moving in the sann> or opposite dir<>ctions. 
If the s]M'akers are not in ph.-ise. reverse 
the cormectitms to cnc of the speakers (not 
both). The two woofers are now properly 
jihased and r.-.-idy to be ba tiled. 

Triode 

(^. H'ha t is a t rioih- ? Vh H ip JI n rt ma n , 
Shrei'f port , J^itnisiana 

A. A triode is a vucnnm tube consisting 
ot three eh'inents: a cathode (directly or 
indiriTllv heated), a plate, and a grid 
wh'i h is actually :i pl.-ite with hcdes in it. 
(ciMstrm-tiomdly. the cathode is :it the 
center with the grid concentrically sur- 
r<ninding it and wiih the p'ate com-entric- 
ally snrronudiii'; the grid. 

A diodt- (see \i inocLiNK'. Oct.. lOiili.) 
can either conduct or not conduct, ilep<'nd- 
ing upon whether the plate is positive or 
ueg.'itive with respect t() its cathode. The 
(•Illy w:iy the c<inductivity in a diode can 
be coiiticdied depends upon the amount the 
]i!.'iti' is positive with resp*'ct to the cath- 
od •. I II :i t riode. the grid is introduced, 
providing n- wilh .-lUother means of con- 
ti<dliiig ihe conductivity between cathode 
and plale. To illustrate the way in which 
this is accinnplished, let us assume that the 
tube is connected as a dicnle. so arranged 
that its pla!e is more iMisitive than its 
cathodt.'. The grid is .so c<Minecied :is to be 
slightly i>ositive with resju-ct to the cath- 
ode. The grid attracts (dectrons from th') 
cathode. Meraiise of the high veloi ities at 
which the electrons .-ire travelling, most of 
tlieiu do not strike the grid but rather jiass 
through the Indes and continue im until 
they reach the ph>te. Hecanse of the fact 
that the grid is s(nnewliat jiositive, the )no- 
tiori of the eh'ctrons from the cathode 
toward the pl.-ite has been accelerated, in- 
creasing the plate current. Obviously, if 
the grid wc-e made more positive than the 
plate, the jdate would tend to reptd the 
electrons b.-ick t<)w.'ird the grid. 

Let lis assume that the grid is made 
negative with respect to the cathode. Tn 
this ca.se, electrons leaving the cathode are 
repelled by the more negatively chargCil 
grid. Some electrons will pridmldy still find 
their w.-iy to the i>late because of the holes 
in the grid, but tlu'ir number is consider- 
ably reduced from that observed when the 
grid was ni;iile positive or wlu'ii the same 
tube was connected as a diode, assuming 
no grid. Very little change in grid voltage 
is needed to effect a large rhange in jilate 
current. When the plate circuit is i>roperIy 
arranged, large voltage changes can be 
ob.served in the onti>ut. Therefore, such a 
tube has the ability to magnify sign;ils or 
V(dtages conne<-ted between its jilate ;iud 
cathode. In practice, nmst vacinim tube 
circuits have their grids somewhat nega 
five with respect to their cathodes. For 
further discu.ssion of this, see Audioclinic, 
Aug., 1956. 



Ohm's Law 

(('//(// is Ohm's law? Fred Dirkman^ 
7'til.sti, (iklahinna 

A. Ohm's law states the relationship 
of V(dtage. current, and resi.staiice. This 
is a basic c(mcept in (dectronic work. 

1 n order for ;i stream ()f (dectrons to 
tlow through a circuit, pressure must bo 
exerted upon it. This i>res.mire is known 
a^i v(dtage. The stream of electr(ms is the 
current. Tlu- unit of current is the ampere 
which repr.'.seiits the flow of one coulomb 
or (i.i'H < lO'"" electrons past a given point 
in one secenid. There is oi)p(.>sitioii to the 
flow of snch current. If there were not, 
the least pressure would cause an infinite 
current to flow, but this is not the c.-ise. 
This opposition, known as resistance, can 
vary from i>ractic'illy zero to infinity, de- 
pending iqton the ni.-iteri.al m.-iking up the 
I'in-iiit. The .'imonnt of snch resistance 
offered to the (low of (dectrical current is 
measured in ohms. If the resistance is in- 
finite, no current c-ni Wow, no niat*er how 
gK'.'it the voltage applied. If the resistance 
appro.'iclies zero ohms, very little voltage 
will be needed to produce a large flow 
of current. Tf the resistance is not infinite 
but still is high, large current can be 
made to flow by using tremendous volt- 
age. To determine exactly the amount of 
volt, age which will be needed to push a 
gixcn aiucMiut of current through a given 
amount of resist :i rice, miiltijily the resist- 
ance ami the current. Alg<d>raicallv, this 
is stated : 

E^m, (I) 

where E is the voltage (which is also 
known as electromotive force), / is the 
current in amperes, and B is the resistance 
in (dims. This is the standard notation 
nsed when discussing these (pi:iiitities. 
When the multiplier is divided into the 
product, the result is the multiplicand. 
If the ninltiplicand is divided into the 
product, the resnlt is the multiplier. This 
is the basis for onr being ab:e to find the 
resistance or current when the other two 
are known. Algebraically they in:iy be 
expres.sed as fcdiows, with the meanings 
for each letter being the same as those 
for etpiatiou I : 

B^E/1, (J) 
J = E/B (3) 

and 

If the current is miiltiidied by the volt- 
age, the prodnct is the power needed to 
overccnue a s])ecific resistance. A resistance 
U being overcome, so that work is being 
done; therefore, the word power can be 
used. Klectrically, this r-^ measured in 
watts, indicated l>y the symbol If. Hence: 



^y = El (4) 
From Eq. (1), E = IB. Since this is so, 

JV = IBI or W = IIB (.5) 

Therefore, W^UB (6) 
From K(i. (3), I = E U 

Therefore, W-.EE/B (?) 

TIence, ll'=Ei/B (8) 



The.se formulas hold for a.c. or d.c, al- 
thongh they will definitely not be ap- 
plicable to alternating current if there is 
any inductance and/or capacitance pres- 
ent, as they offer opposition to the flow 
of altern.-itiug current other than that of 
their d.c. resistances. Thev must, there- 
fore, be taken into account when making 
calenlations such as those above. 

(Continued on page 99) 
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Left, Mr. Briggs during the introductory remarks before the c incert, and right, a portion of the audience in Carnegie Hall. 



The Briggs Concert— U.S.— 1956 

Carnegie Hall is again the scene of a presentation of what sound reproducing equipment designed for 
the home can do in a large auditorium, and which compares live and recorded performances. 



GiMtKKT IfinOGS is :i ni:iii who hus the 
comiifjre of his couviet ions, nud who 
— while fully cogniziinl; of tfie fiict 
that repfoduccd sontid is nol n coniplutt' 
iiiihst itiile fo?" t.Ire otifjin.-il — i.- still wilU 
ing to |)t)'st'iit the two on tJio s;iiin' pm- 
grarn to show Jnsl; how far we have cniiit' 
ill home etjuipriietit. 

And while the entire concert was cotn 
plelely new as compared to tfie event 
ol*' 19')'), thei« was consi(l4'rahle to he 
obsinved and leaiiied hy th<; serious 
an(iio engineer, tlie iti-ti technieian, and 
the iinisic lover- whose intoresl; lies in 
good repiodnct ion. Aclually, it ip lare 
that any of ns ever- get an opportunity 
to hear oidin^-y honre eqnipiMe.iit under 
c<iiieert-hall eoiidil ioirs, and while we 
may attempt lo repr'odiiee oni' favnr-ile 
re.eor-ds at what we think i? eoricert-hall 
level, tire coirdil;ions ar-e so dilt'er-ent that 
we can leurn hnt little. 

iLnsic critics were not wholehoartedly 
in I'avor of the concert, but this observer 
feels that there is a lot more to a tlenr- 
Oiist i-ation of thi^ type than a simple 
presentation of live and reeor-ded mnsie 
solely for tho f)ur pose of irraking a diie( t 
corripa rison. 
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Acoustic Conditions 

>.'o one ((iiestiorrs the fact that there 
i, consideialtle dil'terence hotween the 
acoustic eonditioiib in the home aird in 
such an aiiditoriinn as i ariiegie }[atl. 
Tor- e.xample, the large space fends to 
int^'grate the ovei-all \olnnie of souiidj 
elt'ectively smnothinj, out, the iiislaiitane- 
(nrs peaks so that the avenif/c UiVoA is 
acce|)tal)Ie to tiie linnian car. Tf the same 
level of sound were reproduced in the 
average living rO(urr. tire dynamic range 
would be entirely too great,. 

N"o one \'-ill say that 1,he repiodnced 
sourrd was identical with tfre live — least 
of all ifr. Brigg>. There were cert-;rin 
par'ts of the progr-ain which conrpar-ed 
very iavor-ahly, other's which did not. 
But in r'ealily that is not what anyone 
was trying lo prove. And Jl' we take a 
coirrpletely lionesl view ol' the eoirrpar-i 
sons, we are forced to say that we are 
(|niljl)ling over- fairly strrall dilTercnces 
in rrrany cases, so small tiiat it irnlicates 
that we have ceased t,o renrerrrher- that 
the sound was repro<iuced. 

Description 

For the benelit of those wfro may not 



have iieard of the '"Briggs Concerts'" he- 
foi'Cj let lis tn'ike a few moinent.s for a 
brief deseii pt ion. In pruparation for the 
coneertj the selected artists are assem- 
bled in the hall sorrre two inonths before 
the event. Along with tlienr are their 
|)rodiicers from the record coirrpanies 
which are cooperating, and the recoid- 
ir:g engineers wilJi their ettiiipinent. The 
artists are recorded on tape, using the 
l)est (piality of broadcast (Mpiipment and 
standard studio teciinitjiies as far as pos- 
.sibte within the liniitation> of tiie hall 
in comparison with the usual recording 
Sliidio. 

.\t the corrcert, the arti-;t-*i arrd the re- 
corded t'ipes ar-e pr-eseuted together' — 
in rrrost insUrrrce.-^ by rrreans of sirrrpic 
'^switching'* between live and reproduced 
sorrrrds. Tlie tape is started and a few 
piirases ar'c played, sound is cut olT and 
the artist carries on. At a signal the tape 
takes over' agairr. and so on I li r-oughout 
the particular iriimher. Thus tlu' ;irti.^t 
is playing a selection at the concert with 
another playing that was recorded marry 
week's before, with possibilities of varia- 
tions in teurpo. touch, and t he many 
other" cliaraereristics which make the dif- 
t'ereuces l)etween one artist arrd another. 
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Morton Gould conducting the Percussion Ensemble during the presentation of this 
group with tap dancer, Danny Daniels, at the right. 



I is not jis siiiii»lr jis a direct i'(>rii|iiii'i- 
>-()ii Irimi mil' "talif'' to tlio next, as (iiic 
r^iijrlit hear in a i'('cor<ling studio. 

TIic sta^'c jn'csciitatioii ('(innaiMicrs 
with Jlr. Mrif:;;s fiivin;; a sliort iiitrdduc- 
tidii ill wliicli lip dcscrilii's the ('(|iii]iiii('iit, 
tlio intent of tlie wliolr iirrt'orinancc, 
and tlu' iiid;;raiii itself. In the eoiieert 
just eoneliided, .Mr. Hrij^j^s was assisted 
by Harold Leak, who ollieiatJ'd at the 
i-'Uitrols of the ani]>litiers of liis own 
lanulaeture, and who gave a short 
w uii-teehiiieal talk to open the third seg- 
ment of the show. 

Three i")-watt ainpliliers were Tised, 
all fed from one l-eak eoiitrol unit. The 
t.ipe ei|nipiiii'iit was Anipex, and the 
loudsjieakers — (piite naturally — were 
Wharfedah' products. For tliose Jiortiiuis 
ol the concert which consisted of ])hono- 
grapli records, a l^eak nioving-eoil 
])icku]) was used, together with a (iar- 
rard tr:inscriptioii turntable. To 

coiniih'te the credits, the two jiiauos 
li<e(l were Steiiiways. 

The live artists a|>pearing on the ])r<i- 
jj aia were the dual piano team of 
Ti'icher and Ferrante, who were spon- 
sored by Westminster ; K. I'ower Biggs, 
sponsored by Columbia JJecoids; and 
Mort(m (iould, eonducting the Percus- 
sion Knsenible, and Danny Daniels, tap 
c'ancer, both sjionsored by KCA \'ictor 
Records, 

For louds])eakcrs, Mr, Hriggs used 
three of his three-way systems and two 
smaller units not yet available iu the 
r.S, The large models are, however, and 
erch consists of a corner cabinet ma le 
w til sand-filled panels and containing 
a 15-ineh woofer, together with a suiier- 
strueture which houses an 8-incli mid- 
range cone unit and a 3-iueh liigh-fre- 
queiicy cone unit. Normally these are 

II (1 in the home with the smaller cones 
directed ujiward to give adeipiate difTii- 
sjou in the room; in Carnegie Hall they 
w-re tilted forward so as to direct the 

soand toward the audienet — a i ssity, 

since they diil not have the advantage 
ol a low ceiling to aid in difTiisioii. 

The program consisted of IS niiiii- 
hers (Ifl were shown on the i)rinted pro- 
gram, liiit the Kith was omitted oil ac- 
count of time). Different couibiuatious 
or sjieakers were used as the material 
ilemanded — where the original source 
was small, such as a soloist, only one or 
tvo speakers were used; when the origi- 
nal source was large, all iive were used 
at once. 

The live-M.-ta]ie ixntious ol the pri- 
gram were limited to live of the num- 
bers, the remainder being simple deinoii- 
sl;ratioiis of selected records anil — in two 
cases — recorded tapes. 

The ])rograiii opened with a record 
of guitar solo, reproduceil on two small 
s] leakers, and our reaction was that the 
.so ind was natural and in good balance 
— which woud be expected from a single 
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iiistriiment. This was followed by a com- 
parison between a tape and the two )iiau- 
ists playing Hraliiiis' \'ariattiin.i tin ii 
Theme hii I/ainhi. This, we felt, was re- 
produced at a lower level than the two 
artists played, with the result that the 
tape sounded thin and not as "round" 
as the live iiiaiios. These were repro- 
duced on two of the large s])eakers. 

The next three luimliers olTereil, iu 
order: .jazz, a so]irano with orchestra, 
ami a full syinjihony orchestra. 

These nuiiibers were folliiwed by an- 
other live-rs.-tape .selection with the two 
jiianists in Afriruii Krlmex (also avail- 
able in Westminster W.\'-()(I14) in which 
some hanky-panky with the ]>ianos re- 
sulted in most unusual music which was 
hardly distinguishable from the records. 

After a record of Krica Jlurini ]ilay- 
ii:g Chfiitl Suns Piintirs from a I'ecoril, 
we heard Soler's Coiierrlo for Two <)r- 
(jdii.i. with one jiart recorded and one 
jiart played live by K. Power Higgs. I'lir- 
eell's Tiiiiii i>rl Willi II I a I'll followed, 
played coinjiaratively by Biggs on the 
organ. In both of these numbers we felt 
that the speakers were not cajiable of 
handling the jiower h'Vel rei|iiireil for 

th -gan, but aside from some rattle the 

ipiality was adeipiate. 

Several other records were played, 
with varying acce]itance. This observer 
thought that Debussy's Afleniooii of ii 
Fiiiiii (KCA Victor J,.M-1!»,S4) was one 
of the best heard during the evening, al- 
though disagreements liave been lieard 
from other listeners. 

The iliH'ereiices in recording tecliiiii|Ue 
and the live iierfoniiaiice were shown up 
most noticeably in the three original 
pieces by .Morton (iould, who coiidiicteil 
the IN'rcussion Fnsenible in the compari- 
son. This, wi- lelt, was leMiided vith tlio 
iniiioiilioiie so imsitioiied tlut while the 



orchestra bells were most ]>roiiiineiit in 
the live jire.sentatiou, the xylophone was 
predominant in the recording. This is no 
criticism of the ])laying nor of the (|iial- 
ity of the recording, but only of the 
iiiicroplione iilaceiiient during the record- 
ing. 

The outstanding part of the program 
was, to this observer, the demonstration 
of the tap dancer with the I'ercussion 
Kn.semble under the masterful direction 
of Mr, Gould. Here we heard the repro- 
duction of the ]irevioiisly recorded tape 
with the taji dancer along with the same 
percussion groiiji, but the effect of the 
interchange between orchestra and 
dancer and the recording — all of i: un- 
der the very ilelinite coutiol of Mr, 
(iould — was striking. The conductor 
ileiriiiii.strated how thoroughly he was 
in control of the entire performance, 
making the transitions between tape and 
live with ease and enicieiicy. 

We then heard two more records, the 
last being the Jliilleliijiili Clioi iis of Han- 
del. Again we felt that there was not 
enough ainplifh'r ])ower or power-han- 
dling ability in the speakers for the 
high levels of this sort of material. Hut 
it was still good. 

So on the w'liole we enjoyed the eve- 
ning. We feel that we have learned more 
about the performance of lioine eipii])- 
ment in a critical environinent and to a 
critical audience. And we came away 
with a good feeling, because those of us 
who live in this business always liave the 
feeling that we do a fairly good job of 
re])roiluciiig niusie, and we would say 
that Jlr, Briggs did a most creditable job 
ol' presenting sound ei|uipment under dif- 
ficult conditions and still came out with 
•it least a B for ])erforiiiancc and cer- 
tainlv with an K for effort. 

— r. a. 3hP. 
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MATCHING CABINETS 
The Heothkit AM tuner, FM tuner, 
and preamplifier kits may be stacked 
one on the other to form o compact 
"master control" for your hi-fi system. 





You can enjoy savings without 

sacrificing quality- if you "build-it-yourself* 

and eliminate labor charges; and if 

you buy direct from the manufacturer and 

eliminate extra profit. 



Here's what you get: 

High-fidelity amplifiers, tuners, and speakers that you assemble yourself, 

from tlic step-by-stcp instructions furnished. You get, top-quality parts at lower 

cost througli Hcatli mass purchasing power. You get the equivalent 

of systems costing approximately twice the Heathkit price. 




HERE'S 
WHY 
A 



Heathkif 



IS FUN TO BUILD: 



Instructions are complete, and our amazing step-by-step method, tied-in 

with large pictorial illustrations, guide the beginner through each stage of assembly. 

If you can follow directions you can succeed, and can build 

high-fidelity equipment you will be proud to show off to your family and friends. 



Here's the proof: 

Thousands of Heathkits have been built at home by people just like yourself, 

and you should treat yourself to this same experience by dealing with the 

world's largest manufacturer of top-quality electronic kits for home and industry. 
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(Wilh Cobinel) 
Shp9. Wl. S lbs. 



Heathkit Model FM-3A High Fidelity FM Tuner Kit 

Features A.G.C., and stabilized, temperature-compensated oscillator. Ten 
uv sensitivity for 20 DB of quieting. Covers standard FM SOt95* 
band from 88 to 108 mc. Ratio detector for efficient hi-(i XO • 
performance. Power supply built in. Illuminated slide rule cobinei) 
dial. Prc-aligned coils and front end tuning unit. Shpg. wt. 7 Lbt. 

Heathkit Model BC-1 Broadband AM Tuner Kit 

Special AM tuner circuit features broadband width, high 
sensitivity and good selectivity. Employs special detector 
for minimum signal distortion. Covers 550 to 1600 kc. RF 
and IF coils pre-aligned. Power supply is built in. 

Heathkit Model WA-P2 High Fidelity Preamplifier Kit 

Provides 5 inputs, each with individual level controls. Tone controls pro- 
vide 18 DB boost and 12 DB cut at 50 CPS and 15 DB boost and 20 DB 
cut at 15,000 CPS. Features four-position turnover and SOI 75* 
roll-off controls. Derives operating power from the main Mm • ' 
amplifier, requiring only 6.3 VAC at 1 a. and 300 VDC (wiih Cabinet) 
at 10 ma. sVs. wi. 7 ibi. 

Heathkit Model W-SM Advanced-Design High Fidelity Amplifier Kit 

This 25-watt unit is our finest high-fidelity amplifier. Employs KT-66 out- 
put tubes and a Peerless output transformer. Frequency response ± 1 DB 
from 5 to 160,000 CPS at one watt. Harmonic distortion 
less than 1% at 25 watts, and IM distortion less than 
1% at 20 watts. Hum and noise are 99 DB below 25 watts. 
Output impedance is 4, 8 or 16 ohms. Must be heard to 
be fully appreciated. 

MODEL W-S: Consists of Model W-SM obove pfus Model shpg. Wl. 3B lbs. 
WA-P2 preomplifier. »8I.S0* £«pr.ii onir 

Heathkit Model W-3M Dual-Chassis High Fidelity Amplifier Kit 

This 20-watt Williamson Type amplifier employs the famous Acrosound 
Model TO-300 "ultra linear" output transformer and uses 5881 output 
tubes. Two-chassis construction provides additional flexi- 
bility in mounting. Frequency response is * I DB from 
6 CPS to 150 kc at 1 watt. Harmonic distortion only 1% 
at 21 watts, and IM distortion only 1.3% at 20 watts. Out- 
put impedance is 4, 8 or 16 ohms. Hum and noise are 88 
DB below 20 watts. 

MODEL W-3: Consists of Model W-3M obove pfus Model 
WA-P2 preomplifier. $71. SO* 



ellty^i^^^^^^^ 



$59V 

5hp9. Wr. 31 lbs. 
£Kpr»ss Only 



$4975 

Shpg. Wt. 29 Lbs. 
ExprBSS only 



Shpg. wr. 37 Lbs. 
Expfss only 



HEATHKIT SPEAKER SYSTEM KITS 

These speaker systems are a very vocal demonstration 
of what can be done with high-quality speakers in en- 
closures that are designed especially to receive them. 
Notice, too, that these two enclosures are designed to 
work together, as your high-fidelity system expands. 

Heathkit Model SS-1 High Fidelity^ 
Speaker System Kit 

Employing two Jensen speakers, 
the Model SS-1 covers 50 to 
12,000 CPS within =t 5 DB. It 
can fulfill your present needs, 
and still provide for future ex- 
pansion through use of the SS- 
I B. Cross-over frequency is 1 600 CPS and the system is rated 
at 25 watts. Impedance is 16 ohms. Cabinet is a ducted-port 
bass-ret1ex type, and is most attractively 
styled. Kit includes all components, pre-cut • 
and. pre-drilled, for assembly. Shpg. wt. 30 tbi. 

Heathkit Model SS-1B Range Extending 
Speaker System Kit 

This range extending unit uses 
a 15' woofer and a super- 
tweeter to cover 35 to 600 CPS 
and 4000 to 16,000 CPS. Used 
with the Model SS-1, it com- 
pletes the audio spectrum for 
combined coverage of 35 to 
16,000 CPS within =t 5 DB. 
Made of top-quality furniture- 
grade plywood. All parts are 
pre-cut and pre-drilled, ready 
for assembly and the finish of 
your choice. Components for 
cross-over circuit included with 
kit. Power ra- 
ting is 35 watts, $99 • 
impedance is 16 
ohms. 




Shps. Wl. so Lbi. 




MODEL W.4AM 




MODEL A.9B 





Heathkit Model W-4AM Single-Chassis High Fidelity Amplifier Kit 

The 20-watt Model W-4AM Williamson type amplifier combines high 
performance with economy. Employs special-design output transformer 
by Chicago Standard, and 5881 output tubes. Frequency 
response is =t I DB from 10 CPS to 100 kc at I watt. Har- 
monic distortion only 1 .5%, and I M distortion only 2.7<^ 
at this same level. Output impedance 4, 8 or 16 ohms. 
Hum and noise 95 DB below 20 watts. 
MODEL W-4A: Consists of Model W-4AM obove pfus Model 
WA-P2 preamplifier. $61. SO* 



5hpg. wr. 28 lbs. 



Shpg. wr. 35 lbs. 
£xpr»$s only 



'Price includei 10% Fed. Excite tax where applicable. 

HOW TO ORDER: 

It's simple— just identify the kit you desire by its model 
number and send your order to the address listed below. 
Or, if you would rather budget your purchase, send for 
details of the HEATH TIME-PAYMENT PLAN! 



Heathkit Model A-9B 20-Watt High Fidelity Amplifier Kit 

Features full 20 watt output using push-pull 6L6 tubes. Built-in pre- 
amplifier provides four separate inputs. Separate bass and treble tone 
controls provided, and output transformer is tapped at 4, 8, 16 and 500 



ohms. Designed for home use, but also fine for public C<9PCn 
address work. Response is st I DB from 20 to 20.000 '35 • 
CPS. Harmonic distortion less than 1% at 3 DB below ^y, 23 it,, 

rated output. 

Heathkit Model A-7D 7-Watt High Fidelity Amplifier Kit 

Qualifies for high-fidelity even though more limited in S1Q65* 
power than other Heathkit models. Frequency response is I O • 

=t I Vi DB from 20 to 20,000 CPS. Push-pull output, and s^ps. wt. 10 Lb,. 
separate bass and treble tone controls. 

MODEL A-7E: Some, except that o I2S17 permits preompl!- $20.35* 
ficalion, two inputs. RIAA compensolion, ond extro goin. Shpg. wt. 10 Lbi. 
Heathkit Model XO-1 Electronic Cross-Over Kit 

Separates high and low frequencies electronically, so they may be fed to 
separate amplifiers and separate speakers. Selectable cross-over frequencies 
are 100, 200, 400, 700, 1200, 2000, and 35.000 CPS. Separate level control 
for high and low frequency channels. Minimizes inter- S1095 
modulation distortion. Attenuation is 12 DB per octave. lo • 
Handles unlimited power. shps. wt. i Lb,. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 2S MICHIGAN 




HEATH COMPANY a SutHHHry et DMyUnm, inc. 
BENTON HARBOR 2S MICHIGAN 

Please send Free HEATHKIT catalog. 



Cily S Zone_ 
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Equipment Report 

General Electric Model XA1-320 20-watt amplifier and preamplifier, 
the "Convertible" — General Apparatus Company's "Van Amp" elec- 
tronic crossover network — Observations on loudspeaker systems. 




Fig. 1. Performance curves for the XAl- 
320 "convertible" amplifier. 



PKOvnuxG IN ONK instninidit the advjin- 
tajjcs (if n sinj;l('-unit nniplifier in 
tt'liieii the pri'jimp niiil tlio [lower ampli- 
fier lire eoniltiiu'il ami the jnlvniitjiges ()f :i 
prejitnp which ui;iy he nioniitecl in one plnee 
juul !i main amplifier whieli may be Ideated 
in atiother, the (Jeneral Electric Model 
AA \-:i'2it deserves eonsidernhle Jittetition. 
Atid while this ' ' ( '(mvertihle ' ' nniv not 
h:ive whe(ds in the accepted setise, it ndls 
throngh its paces on the test bench with 
flying colors. 

( '(insider itijj first the tne(diatiical fea- 
tnres, the amplifier is nornniUy housed in 
a tnetal case 1') in. wide, \'^% in. deep over 
the ktHd)s, and H^^* iti. hijjh, and is de- 
sijjtu'd for horizontal tiiounting when ii8(m1 
in the casi' — in fact, the instrnctiona specifi- 
cally state that the nnit ninst be nsed in a 
Iiorizotital position. Wheti it is desired to 
nionnt the atn]ilifier in an etpiipnuMit cab- 
inet, it tiiay be rennived from the case and 
placed on a stnrdy shelf with the knob 
shafts iirojectin^j throngli the ])anel. trans- 
ferring; the escntcheoti jilate to the cabinet. 
Because of the heat of the output tubes 
and the rectifier, the amidifier luuat be 



UHiuuted horizontally when us(>d in this 
fashion. 

However, by scjiarating the preauiji and 
the power amplifier, the former may be 
mounted with the panel up, if desired — 
a position favored wheti the installation is 
tnade in an einl table, for instance. The 
power amplifier muy then be tnounteel at 
a short distance frotn the preauip, usiup; 
an aceeasory conneetitijj calile betweeti the 
two units. This (diserver has lotig wondered 
why both sides of the escntcheoti ]ianel 
could not be finished with two sei)arate 
patterns — otie for the custounirv hori- 
zontal uiounttng of the unit, and another 
for luonntiuij with the long dimension 
vertical, so as to be read from one of the 
short ends rather than from the long aide. 
However, it is (if some advantage to be able 
to mount the preamp with the pamd in a 
horizontal plane, and users can arrange 
the mounting so that the escutcheon label- 
itig is not itUMUivetiient. 

As seeti in 2, the amplifier is fitted 

with five nui jor cotitrols and two small 
ktiolis controlling switches — the one at the 
left being the ruudile filter, while that at 
the right is the power switch. Frotn left to 
right the cont r(ds are : selectiu- switch, 
levid cotitrol, loudness cotitrol, bass t^itie 
cotitr(d, and treble tone cotitrol. Uelow the 
spaces to the right atid left of the londtiess 
control will lie seeti two small holes — these 
are screwd river-act itatcd level-set cotitrols 
for the KAmo and ATX 1 inpitts. 

The selector switch has eight positions: 
the first five are phono, with e(pializations 

for Hl'K 78, LONDO.V LI', (ihl AKS, HIAA 

(marked * ' std ' ' and framed in a white 
sector), KAiuo, ai x i. atnl atx h. As seen 
in /''if/. ;i, LKVKL control ia a *Mlat " volume 
control ahead of the totie-control atiiplilier 
tube: the LOUDNKRS control follows the en- 
tire preatnp: iiA.ss atid TKKld.K tone controls 
employ the preferred Haxatidall arrange- 
ment, using a "bitllplate" with all of the 
compensating capacitors and resistors in a 
single nnit. A similar hullplate is used with 
the loudness control. The riitnbh' filter 
fniictions (Uily with the phonograph input, 
and cuts response drastically lielow about 
40 cps so as to remove any trace of rumble 
from faulty record players. 

The p ream pi i tier section consists of a 
single ()S('7 with frc(pu'iicy -selective feed- 
back ar(Mind the .second stage to judvide 
the low-f re(piency boost retptired for the 
various curves, and a varialde series resis- 
tor followed by a shnut capacitor for the 
rollofTa. The tone-contr(d amplifier eniphiys 
feedliack around the first stage, with the 
control eletueuts connected between the 
(uttpitt of the second stage and the jilate 
circuit of the first. A tape output Jack 
connects to the output of the first stage 
of the tone-control section, and the re- 
corder is thus fed from ahead of the tone 
controls, although its signal output is coii- 
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Fig. 3. Schematic of the preamp section of the XAl-320 amplifier. 
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GENERAL ELECTRIC HI-FI MEANS 
ENDURING MUSICAL ENUOYMENT! 




inch ^soofer-, a 2-/.1- 
iiu'li Uveeier, and 
liNili-iri elect rical- 
mecliariioal missnver sysiem. Handles 25 
ivalis of pinvei. I)i.-iiii ii()n fiee 
ies|MMise- 10 lo 15.000 cycles .. . $4495 




G-E CONVERTIBLE 

20-watt Amplifier and Pre-Amp 

Dual chassis design for iiidepeirdeiii iii- 
Slallalioii 01 use as a coinplele iinil. This 
flexible. lo«-riisi coin|)i)neiil^_ - 
provides 7 i)aiiel-niounled com nils. V 
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l.oveliesi of all — llie gifl of great music llircnigli the veais. 
\wakerieil for you now in new s|jlendor liy llie magic wand of 
General FJecliic Hi-Fi. Here are components for a lifetime of snperl) 
nnisical enjoyment. Ideal for anyone who appieciates the liiiesl. 

The iricomparalile General Heclric cartridge pids new lirilliance in 
your lavorite recordings at niodesl cost. Hanging upward, vou'll lind 
General Klectric speakers, the sensational 20-watt Atnplilier and Pie- 
Anip, aird ollici superl) components each adiliiig in its unsurpas.'ied way 
lo a (iualil\ of repi oduct ion famous in professional circles. I'ortunately, 
all General Kleclric com|)(irients are sensiMv priced, t xamlne Ihem at 
your local dealer's, or write today for our free hooklet of new Hi-Fi. 
ideas. General Kleclric Com imiiiy, :>i>ecUiL /'rodiicis l>ei>arl,wenl. Section 
"?> Kleclroidcs I 'ark, Syracuse, New YorL. 



T^rogress Is Our Most Imporfanf Product 

GENERAL^ ELECTRIC 
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tiolleil Ipv the lkvki, control. However, in 
no!ni;il oju-rnlioti it is likelv Hint llic user 
wiMild ernpUty llie loudmess Cdiittol to ml- 
just listenint; levt'l, lenvitij; the level e(ni- 
tiol fixe<l. IN'itoininiice ttf tlie piennii) 
section is shown in tlie two npper sirtions 
of Fi{f. 1. Cnrt'ful clieek of the jilunnt 
■cnives witli the staiidnrd vnlnes will nhuw 
•tlint they me quite nccurnle in iMnnpjiiisim 
\vitli innny sneh nuits, nwii the effect of *lie 
i"nnil)le filter — sliown ns it wonlil nppenr 
■with the KIAA curve — is sutlieiently shnrp 
ns to be very effective, yet witlnuit inucli 
Hudilile effect upon nny bnt tlie hest loml 
spenker systetus. 

Tone cuntruls .ire sinitolh iti uperation. 
nnd (U'sit;ne<i with n relatively wide llat 
j>ortiou in the center so it is nut iieoessaiy 
to be exact" in ceulerinjj the contrtds when 
•*Mlat" response is ilesired. The elfect of 
tlie loudness etMitrol is sliuwn at L*0 and 
30 dh down from inaxiuiniu, with close ap- 
proxiiiiatiuii to the FIcteherMunson curves. 
:Subiect ively, the control **sonuda'* Satis- 
factory. 

Power Amplifier Section 

The power amplifier, t''iff. 4, is essentially 
.1 Williamson type in the first three i!taj;es, 
but uses the lII-lK^li output tulies as iioii- 
tudes, with 400 volts on the plaies and 
2!t0 oti the screens. The d.c. feed to the 
preaiiip section is especially well filtered, 
with Otie resistauce-capacilaiice network 
aheail of the J^O-vnlt t'eed to the t<uie- 
coiit I ol amplifier, a iid a serOiul UC iiet- 
■work for the 145-volt fecil to the phono 
preainji stajjes. Outputs of 4, 8, and Ht 
oliins are provided, bein^ accessible on n 
leriiiiiial striji oii the hotl(uii of the ainpli- 
tier unit. Two a.c. recei)tacles are located 
on the power amplitiei' chassis. <uie liciuj; 
controlled by the p<twer switch, i:lie other 
reiiiainintr on iill the lime. Only the ampli 
tier itself is fnsed--a desirable ]Maclice, 
since the fuse may thus be chosen closer to 
the aiuplilier's requirements than if it )iad 
to accommodate any unspecified ad<lition:il 
■e<juipnient that miy;lit lie plngyed into the 
accessory receptacles. 

I'erformance ot' the output amplifier is 
better than the specifications, since it is 



rated at. 2.4 per cent IM distortion at 20 
watts, while onr' measureuu'nts show it to 
be 2 per cent at 22 watts — the 2-per-ceiit 
point beiuj; that at which ai'dio rates 
aiiiplitici s. 

Signal Voltages 

With l.EVKL and louunkss contr(fls at 
maximuni aiul l)<»th time rout r<»ls in the 
NaT position, a sitjual of .i)4H volls is le- 
quired ;it t;he UAino ami \\ s jack-s for the 
usual J -wnti (uit put . wli icli is eoiisi<lered 
by Aln>io as the normal avera<:e level likely 
to be used by the listener f(M the averajje 
living; r(hun. At the l.o MAG input, a si^ninl 
of 2.(i niv is re(piired for the s.aine (Uitput, 
aud at III MAd the reuuii-ed sit;ual is (i.-'i 
uiv. I'luler average playiiijj coudirious, 
levels from both r.adio and phono are likely 
to be C(uisiderably liijjlier than these :niiii 
mums, so lium-and-iioise measurements ;ire 
luade with phono inputs of -^b niv and with 
radio inputs of 0.5 vOlts, and with lond 
ness control set for a l-watt output. On 
ipliono. the measured hum and noise was .)7 
db below rated output, on r.idio. *i8 db. 
While these tij;uies arc not cspect.tlly low 

l;eiiit: it2 and 4;i db, r-espect i\ely. below 
1 volt, they a.re at least realistic and. >n 
our opinion, all huni-arid-iioise liyures 
should be stated i" *'db l)elow I v(dt ' ' or 
I elow s(piue other st.indnid. r.ither than 
"db below rated ont|mt, ' since tJiis fjives 
;i st.itislical advantaj;e I,o the Iii^her 
p(iwrreii ainjditiers- inasmuch ;is ilie user 
is not likely to niii his system al any liit:lier 
level with a 50-watt amplilier than lie is 
with a lU-wutt unit — in the same rO<uM. of 
cimrse — the liit;lier fiynre for the 50-watt 
amplilier may apjtear Ut be in its favor. 
Ibiwever. this amplifier does not have 
noticeable liniu or noise in its output, so 
most of ihe foiet:oinn di.scnssiou is larfrdy 
.-icaileinic. 

On rhe whole, this amplifier performs 
(piite salisf.-ictorily, provides sutTicient 
llexibility for almost any record equaliza 
tioii requirements, [MOvided the user is will 
i iij; 1(1 em ploy the rone cont rols t(t ac- 
Couimoilate any nu usual ch;iract eristics, 
and has snilicient power output to ensure 
coriifortable lisreniiig levels. V-24 
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The following Berlant-Concertone distributors 
invite you to visit their store to see the new 
TRIPLE PLAY RECORDERS and/or get your 
free $50.00 tape library or Concertone Custom 
Microphone for $20,00 with purchase of any 
Berlant-Concertone recorder. 



AKRON 

Alirllo Mull 

aail W. Hii*Mry St. 

01- ion Uanio Warclioiise Uw. 
T;) E. Mill Sir.-<t 
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DETROIT 
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Fig. 4. Schematic of the power amplifier section. 
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Now! ONE Berlant'Concertone Recorder 
does the work o/* THREE 




Tlie 36ST Berlant Deluxe 
Recorder is ideal for radio 
station use. Delivers 
performance cliaracteristics for 
the most exacting quality use. 
Ih'Steresis synchronous drive 
model - (99.8^ timing 
accuracy). Frequency resi>onse 
40 to 15,000 cps at 15 ips 
± 2dh. Sa\ e the cost of 
a second recorder plus savings 
in space, operator time and 
tape. Perfect for tlie station 
planning stereo tape 
l)ro;ulcasts on AM and 
FM simultaneously. 

For the Advanced 
Audiophile 

tlie Concertone Custom 
Recorders answer recording 
and playing needs for >'ears to 
come. Fidl professional 
features include use of 103= 
reels, editing and cueing, 
4/2 signal level meter, 3 motors, 
monitoring from tape 
while recording. 
2 cliannel input mixer. 

Take Time to Pay.** 

Terms to meet your !)udgct 
on all models. (Model 22) 
As low as $49.50 down, $7.50 
per week, 24 montiis to pay. 



THIS NEW STEREO TRIPLE PLAY HEAD DOES IT- 
Plays Full Track, Half Track, Stereo 




Head Compliment Model 26ST and Model 36ST. Another exclusive development 
of the superb engineering laboratories of American Electronics — America's 
foremost manufacturer of electronics for military, home and industrial use. 



1. 




FREE— $50.00 worth of recorded tape with 
tlie purchase of any B-C recorder. 

SA K£— $73.50 on a new $93.50 Concertone 
t^u.stom Microphone. 

Offers hniited and may he withdrawn with- 
out notice. See your Rerhmt-Concertone 
distributor today for your FREE tape hbrary 
or for tlie microphone savings . . . featured at 
tlie dealer stores listed on opposite page. 
Write for new 6-page brochure No. 18-X. 

I Audio Division, 

: AMERICAN ELECTRONICS, INC. 

- 655 West Washington Blvd. 
Los Angeles 15, California 
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VAN-AMP ELECTRONIC 
DIVIDING NETWORK 

Coiiaider.'ible inteieat li.is been shown in 
1 he p;iat ye:ir or so in t,he use of electronic 
crossover networks pieee<ling two se]i;ir:ite 
]io\V('f ninjilifiers — one for tlie low-f re- 
el ncncy speaker iniil ono r'or the twcover. 
isoine nrticles li.ive nppenred in these ii;ip:es 
in the pnsi, months describing i^neh oqnlp- 
meiil,, niitl nl lenst nne kit hns been shown 
tor t^evern I rrnnitlis. 

Ariotlier piodm t wliieh is ;i\nilnble either 
ns n kit ur as a Hnislied unit is the Van- 
A tnji, -.i small separate chassis, self pow- 
ered, which may be em]dnved between > 
preaniplitiei--conrrol nnil and r\?o power 
amplifiers. Kv this nteaiis, the low driving 



impedance of the two individual anijili- 
lic-is is "seen" b/ the two londspeakeis, 
with wlijitevei- attendant adva ntages may 
DC ijained by such direct drive of the 
speakers without any intervening net- 
works of t he convent ion a I type. Fnrtlier- 
moie, with the elect ionic crosso\er it i» 
possible to chan;ie the frequency of cross- 
(»ver at will, within the limits of the dc- 
rice, allowing the nsei- to adjust this fre- 
ijueiiCy to obtain t;he most satisfactory per 
t'Oiniance fioiii the two s|>eakei'S usetl in his 
system. 

To l>e correct, a ayaf^tn of this t \-pe 
slunihl otfcr curves that are in\'oiRely sym 
metiical, as shown in /■'/</. 5 which sliows 
tiiensnred lespotise for two settings of the 
freqnency control. When set at 100 cps, 



the actual ciossovei" was 85 cps; when set 
at 500 cps, the crossover was 750. This is 
ot no ini|Kirtance, however, since the curves 
aie of the propei shape in either case. To 
make measurements ol' ilils type it is neces- 
sary to ad.jnst the ''tlat*' portion of the 
curves to the same level ; then the point 
where each is down 3 db is the crossover 
frequency, since each speaker is delivering 
one half of the powei , ami the two together 
are delivei ing full power, lesnlting in a 
cuive which is flat tliioughont. 

The Van-Amp consists essentially of a 
\oltage ampliher which drives two catho<le 
followers with int*'rvening volnnie controls, 
and the ontpnt.s of the two cathode foi 
lowers are fed rhrongh KC filters--tlic one 
in the low-f rc«|ueiicy circuit consisting of 
two series resistoi s ami two shunt ca- 
pacitors, while that in the high-frequency 
ci iTuit consists of two series capacitors 
a n4l two shnnt resistors. The lesistOis are 
i;lie va riahle elements a rid all foui' a re 
ganged togetlrei-. 

The lowest frecpiency reached by tlie unit 
tested was (i!t cps, which corresponded to 
a dial indication of *J0 cps; the highest 
wa8 1200, coriesponding to a dial judi- 
cal ion of UOO. Rut tliroughout the band, 
the enixes weie unifoiin anti follnwcfl the 
desii cd aliape. Since the two sec t ions of 
each tihei- aic composed of <l i fl'eront JtC 
ratios, the .-■l0|>e of tlie curve.s almve and 
ljelo\v ciossovci is adjusted tn approxi- 
nial.(dy 8 db per octave. 

When su))prie<l in kit form, the con- 
srinctttr assemldes the potent iomeiers froni 
standard I KC innltisectiOii controls, witli 
linear tapers being used in each case. For 
accu racy in crossover frequency ntn\ in 
com plot e sym met ly o t' the cnives it is 
necessary that the capacitors lie held to 
a toleram-e of. say. :? per cent. 

Measured distortion at 400 and 4000 
cps 'aliove aiul below the crossover point 
is less than O.o per cent at any norma! 
signal level. The unit has some residual 
gain, since with the output controls set to 
maximum a signal of 0.2 volts at the in- 
[■ut gave an output on the low chaitnel of 
1.52 volts and on the high channel of 1.73 
v(dts. Tims the pi^amp may be used at a 
vei y low output signal making nji the ad- 
diti(mal gain necessary in the \'un-Amp — 
a practice which might well result in a 
^educti'm in tlie over-all hunt level at the 
speakers. I"*((wer consumption at I 17 volts 
a.C. was measured at 8 watts. 

The ability to clia ago crossover- f le- 
quenry and to adjust the levels of the two 
channels independently has many advan- 
t-ages provided the user exercises some 
caution in making the adjustments. It is, 
for example, possible to make :i "shelf** 
setting wherein the level is C(mstaiit up to 
the crossover f leqnency a ucl aeveiai db 
higher' oc lower a bove that point. This 
woirht result in an apparent rrrrbalarrce in 
t he respnrrse from t he speaker system. 
\t worrld seenr to this observer' that the 
two level-adj listing corrt r(ds itright better 
be ot the screwdriver-set type, ami titled 
with locking iruts to resist nu warned 
tamper irrg (urt-e the cor-rect adjustruerrt was 
rirade. H owcver- i rr the lia rids of an in- 
telligerrt, risei' who knows what he wants 
and is able to recognize it when he hears 
it, the Van-Amp would certainly offer 
considerable llexibility. V-25 
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NOW... 

ASSEMBLE YOUR OWN CONVERTIBLE 

! GOODMANS 

friction loaded 

I LOUDSPEAKER SYSTEM 



New, prefabricated 

ARU 

ENCLOSURE KITS 

can be started as a 
single channel system 
and converted to 2-way and 3-way 
without modification 



1 




Recent articles in technical and hobby 
magazines have extolled the performance 
xif Goodmans loudspeakers in friction- 
loaded enclosures. The advantages dis- 
cussed are now all available in the new 
friction-loaded ARU Enclosures: small 
size— bass response to 20 cycles— elimina- 
tion of peaks — effective loading to zero 
cycles. The quality of sound obtainable 
vith Goodmans speakers in these new 
ARU Enclosures is absolutely superb — 
comparable to the most costly systems 
available today. 

One of the most desirable, practical fea- 
tures of these enclosures is the ease with 
which a modest single-chaimel system can 
be built up to a 2-way and 3-way system 
without modification. For example: the 
Model B-1200 ARU Enclosure is designed 
for use with a 12-inch Goodmans full 
range Axiom 22, Axiom 150 or Axiom 100 
as a single-channel system. The front panel 
is also pre-cut to accept the Goodmans 
Midax and Trebax, mid-range and high 
frequency pressure-type reproducers — 
these openings being covered with tempo- 
rary, easily removable panel blocks. 

By simply mounting and connecting a Tre- 
bax and 5000-cycle crossover unit, you 



convert your full-range Axiom system into 
a 2-way with frequency response extended 
to 20,000 cycles. Then, by adding a Midax 
and 750-cycle crossover unit, this 2-way 
converts into a Goodmans 3-way system. 
In this instance, the 12-inch Axiom may be 
replaced with a 12-inch Goodmans Audiom 
60 or 70 woofer, if desired. ARU Enclos- 
ures are also available for use with the 15- 
inch Audiom 80 and 18-inch Audiom 90 
woofers in 2-way and 3-way systems. 

Another type of ARU Enclosure is 
designed to use 8-inch Goodmans Axiette 
speakers as tweeters with Audiom woofers. 
Three special ARU Enclosures have also 
been developed for use with one, two or 
four of the famous Axiom 80 'free suspen- 
sion' speakers as wide-range single-channel 
systems exclusively. 

Each ARU Enclosure Kit is complete in 
every detail: supplied with selected 
3/4-inch, birch-faced plywood, cut to fit 
and sanded smooth for finishing, all screw- 
holes pre-drilled — plus grille cloth, acous- 
tical damping material, glue, hardware, 
instructions and the ever-important ARU 
Acoustical Resistance Unit. Only a screw- 
driver is needed to assemble this kit. 




ARU ENCLOSURE KIT prices range from $59.25 to $79.30 less speakers and crossover units. 

prices slightly higher west of Rockies 



I I Y V 



AXIOM 



$3 
|p 

AUDIOM 



TREBAX 




For complete details, see your hi-fi dealer or write Dept. I'L I 
ROCKBAR CORPORATION 650 Halstead Avenue, Mannaroneck, N.Y. 

In Canada: A.C. Simmonds and Sons, Ltd., Toronto, Ontario 
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IIUDSOS offers 
exciliii'^ listeiiinfi at 
savings to yon 



high liclelity 



SPEAKER SPECIAL 



El ECTRO VOICE Sfl 2B 
Kudux Tt\clvc ) 2-inch Cnuxiul 
Sncukcr. Response JO-1 3.000 
cps. RETMA Scnsilivity K:ilinR 
46.5 db. Resonance 40-50 cps. 
ProRfam maierial capacilv 20 
v^alis. peak 40 walls. Cniiciil 
Danipins Factor in Arislocrai 
enclosure 4. in an infinite batHe 
2.5, I mpedance 16 oh ms. M e- 
chanjcal crossover 3500 cps. 
l-lb. maRnel. Size; l2'.4-inch 
iliaitieier x 6-inch overall ttvpih. 
ItafHe openinK lOW-inch. 




SEEBU KG S35 Cl.TR A 1 1 IGII 1-'K£- 
OUENCV OKIVEK. Response 3500 cps 
to beyond range of audibility. Impedance 
16 ohms. Polar paltern dispersion 180. 
RETMA Sensitivity RaiiriK 56 db. l>itTrnc- 
tion horn cutolT 1500 cps. 6.8 oz. magnet. 
Horn size 4 1/2" x I 1/4". Pot size: 
2 5/16" diam. x 3 1/4" deep. Imluded 
«ilh driver are the SEEBURG I>l\ ll>ING 
NETWORK and HALANCE CONTROL. 



YOU'RE THE ONLY ONE... 

who can select llie proper high fidelity sys- 
tem for yon. (3iir jol) is to present all of 
the many combinations available, discuss 
theii* strong points and their weak point's, 
make it as easy as possible for yon to select 
your own personal liigh fidelity .-system, — 
and see that you get the best value for your 
money. 

HUI)>()N'S 3 audio showrooms are ideal 
lor browsing, so rome on in, relax in one 
of the easy chairs, and listen to HI-FI at 
its best. 

iUusirated helow is a lyfiical IIVOSON 
CKHTIHE!) f>igf> fi<ielity sysiem 




HARMON KAKDON ■SOI.O" TA 10. 
A complete high hdelity system in one 
chassis, the "SOLC)" is an extremely 
sensitive AM-IM tuner AND a 10 watt 
amplifier. RF section features an Arm- 
sironu circuit w ith Limiter- and l-osier 
Seely Discriminator. Frequency Range: 
FM. 88-108 MC: AM 530-I650KC. Fre- 
quency Response: FM. + 'A db 20-20.000 
cps (including standard ^5 micro-second 
deemphasi%); AM. 3 db 20-5.000 cps. 
Audio section Frequency Response: -t 
I db 20-20.000 cps at 5 watts. >- I db 
30-10,000 cps at 10 waits. Has 9 conlroJi. 
a total of 12 tubes. Control panel is 
copper, case and Knobs are malte black. 




ELECTKOVOICE KD6 ARIS- 
TOCRAT KIT, lolded-horn 
corner enclosure designed for 
l2-in, speakers and separate 2- 
and 3-way systems. For use 
with Electro- Voice SP12 or 
SP 1 2 It coaxia I speakers. 
12TR\ or I2TR\H triaxial re- 
producers, and 108. Ill 2-'Aay 
and 108A. 1 1 1 A 3-'* ay systems. 
Smooth reproduction down to 
35 cps. with rcm.irkablc purily 
and efficiency. Finished size: 
29% in. high, 19 in. \^ide. 15*^ 
in, deep. 



These component? make up the 
famous Elecliovoice 12 TRXH 
speaker system.— A $1 12 value— 

at HUDSON only iyg?£ 




GARRARD RC98 "CROWN H" 3-specd 
super-auto-manual record changer fealiiring 
full automatic and manual operation. An 
oiitsianding feature: continuous + or 
variable control on all 3 speeds with which 
the RC98 can be ■ tuned ' to match a mu,-.i- 
Cal instrument, or for perfect pitch. Eji- 
tircly new 4 -pole shaded -pole motor. 
■"Simpli-Mix" permits 12. 10 A 7" records 
lo be mixed and played at one time. Pusher 
platform. True-Turret drive. 



C.E. RPX 052A. Famous magnetic cartridge, re- 
quires only 6-8 grams tracking pressure. Newly 
designed "clip-in" stylus. .001" diamond tip for 
microgroove. .003" sapphire tip for Mandard. 



EI.ECTROVOICE 12TRXB, 

12" speaker with Kadax prin- 
ciple and 2000 cps lirst cross- 
over for exceptional bass and 
mid-range response. 3500 cps 
built-in electrical cross-over 
Iceds to the T35li VHF driver 
lor reproduction beyond the 
range of audibility. With bril- 
liance control, wired \*ith 5-ft. 
cable. Pov-er handling, 20 ^^alls. 




37 W. 65th St., N. Y. C. 7, N. Y. 

Pleose send me your new High Fidelity Colologue 
Q Pleose send me your new Rerord Colologue 



Write or come into ant/ of our sliowroom.i. See and hear the sijstem 
shown here for which many i>cople would expect to pay $285 See 
how inexpensive Hudson makes getting, high, high fidelity style. 




DOWNTOWN 
212 Fulton St. 
New York 7, N. Y. 
Olgby 9- 1192 



UPTOWN 
48 West 48th St. 
New York 36, N. Y. 
Clre/e 7-4907 



NCWARK, N. J. 
35 William St. 
Newark 2, N. J. 
MArkaf 4-5)54 
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OBSERVATIONS ON 
LOUDSPEAKERS 

Duiiiij; the recent inoiitlis, we Iiiive li;ul 
,11 (tppoi'tuiiity to witness in;in,v new ;iiul 
intere.sl ing Mnaii^eiiients of lomlspenkers 
iiiul rlieir eiiclosnres and to lisreii to the 
various tieseiiptioiis by their pio])oiieiits. 
Not all of t he ideas are woiId-shakiiLg, 
hut there are luany points of interest in 
.>ome of the models that have been shown 
— eitlier privately or at the recent New 
\ork High I'idelity 8liow. 

We have long held t he O])iiiion — which 
we have been at pains to ])a8S oti to tlie 
many inquirers as to wliai is tlie *'best" 
speakei system — t hat what rhe individual 
listener likes best is the one he shoidd buy, 
r^sHuining, of coui.se, that he is intemling 
to pnicliase the piodutt of a rejni table 
niaunlactni ei-. I'oi t urmtely most (it' the 
uianu fact urers in t he hlgli-fideMty tield 
fall in this clas.sifipation, aiul by and laige 
theii- pioduets are of nuiforuily high qiinl- 
ity. 

But if we may assume that each of the 
man uf acta ri*rs of S]»eakers and their en- 
closures wislu's to produce I he l)esl; unit 
that be possibly can williin the cost bracket, 
(presumably those who have the responsi- 
bility of making tlie liiml decision as tu 
sound quality all have considerable ex 
perience in the art and Can be said to be 
' ■ trained listeners. ' ^ . we might be ex'- 
pe^-ted to assume siinilaTly that each of 
t icii products would sound like t he orig- 
inf^lj and coiiseqiienlly all of tlicm would 
soiiml alike. Anyone who has ever listened 
t;) a number of loinlspeakers and enclosures 
Iti a sound show room knows that this is 
most ficlinitcly not the case. Therefore the 
adnioiiititm that the potential purchaser 
should select the speaker which sounds best 
to bim is reasonable and is, in tlic Jong 
run, one which is most likely to result in 
satisfaction on his part. 



Speaker Systems 

In an effort to employ smaller speakers 
O' ones with lesser magnetic structures, 
many ingenious enclosure designs have 
appeared over the last year or so. Tn most 
instances these units have snccecilcd in 
attracting their own followings, and in 
ad fairness it must be said that many of 
them turn out remarkahly good sound for 
their Hize. It is not bard to smooth out the 
jveaks of ;i bass- ret lex enclosure so t hat 
the re]iroducti(m is sinooth over the lowest 
two o r t h ree oct a ves, and ini less t he 
apcakor magnet is far too small the over- 
all effect ma.y be excellent. Most cabinets 
of a given type have their own ]tarticuhir 
coloiat ion, and one listener may like one 
while another likes a different type of 
sound. 

Strangely CJiough, with many of the 
smaller si rncturos, or those which rely on 
unifpie features 1,0 enhance the performance 
of a speaker mechanism beyond that which 
it might reasonably be expected to have, 
there does not seem to be as much care in 
phasing as would be desirable. While the 
phase shift in the dividing network is 
readily calculable, or at least is obtainable 
from tlie same source as the formulas, the 
designer lias the problem of deciding tlie 
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exact point which may Ite considered the 
sound source for the f re(iuency of cross- 
over, which is where the phasing is iiii 
portaiit. With a Ikhii loaded driver, it is 
reasonable to consider the dia))liragni as 
the sound source, but where is it on a I'J- 
iiich cone, for exauijde? I'ertaiiily it is not 
at the plane of the v(»ice coil, nor is it at 
the rim of the cone. It is most likely to be 
somewhere between these two points, de- 
ptmding iijxui the ftequency. 'I'lins when 
the designer makes a cabinet of a certain 
type, be jdaees the cone on the front jianel, 
let us say, and then he mounts the liigh- 
f reqnency horn or cone with its front at 
the same place, which may or may not l»e 
the best jdace for it. 

In professional two- or three-way instal- 
lations, great care is exercised in the phas- 
ing of the separate units. Xot only with 
respect 1,0 t he actual connections to the 
voice coil but also as to the relati\e loca- 
tion of the units. This is not easy to deter- 
mine, patticula rly without some suitalde 
eiiuipment, and we have often seen systems 
in use in which the lows were good and the 
highs were good, but the over-all sound 
quality left something to be desired. An 
out -of -phase condition is particularly no- 
ticeable On male speech when the crossover 
is ill the vicinity of 700 to .lOdO cps, for the 
sound seems to jump frtnn one section to 
the other. For those who may have some 
doubts as to phasing of their two-way sys- 
tems, it is suggested that they secure a 
8<nind source Of the same fre<piciicy as the 
crossover — jtossildy a frequency test record 
if an oscillator is not at liaml, although a 
very simple audio oscillator fixed at one 
f rcfpieucy would serve satisfactorily — ami 
feed its signal to the system. By moving 
one's e;ir from directly in front of one 
unit to the other at a distance of Only a 
few indies from tlie front ot' the sjieaker, 
eilliet a sinootli tone of constant le\el will 
be heard, or at some place between tlie two 
units there will be a definite niilL caused 
by cancellation of the two Out-of-phase 
tones reaching the ear at the sjiine time. If 
such a null is hea rd, simply reverse the 
If ;><?8 l,o 1 he voice c(til of ciflu-r oi' the 
speaker units — never both. 

Physical Positioning of Units 

When the system is so constructed that 
the physical positioning of the two units 
can not be changed^ there is little else that 
the user can do to improve the system. 
However, if the high-f requeiicy unit can 
lie moved backward or forwa rd slightly, 
try having some one move it while listening 
at some distance in front of the speakers. 
If measiiriiig equipment is available — a 
microphone, amplifier, and indicating meter 
— -the procedure is as follows: 

Keed a signal at. the crossover fre<pieiicy 
to the aniplilier. Mtemately terminate the 
high' and low-f requeucy outputs of the 
dividing network and note the level of the 
signal I'rO'u the two speaker's individually, 
adjust ing the loss in the liigli -frequency 
cliannel until the sound level Is the same 
for botli. Then wif h botli 8])eakers con- 
nected normally, try moving the liigli-1' re- 
queucy unit liackward and forward n little 
at a time until a jioiiit is found where the 
output is at a maj^ininni, which should be 
exactly 3 db higlier than that from either 
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speaker alone. Tf the high-f re<pieucy 
speaker is too far in front or too tar in 
back of the jdaue of the low-f rojuency 
S])eaker, reverse the volce-C(»il leads to one 
of the units and try again. .V distance of 
7'/ii iiicbes will be approximately equal 1o 
a half-cycle at 800 cps, for example, so 
with a gi\en connection it niay be found 
that the tweeter is n inches back of the 
jdane of the W(»ofer, reversing the con- 
necttons to one of the units will Cause the 
optimum p(»sition to be shifted forward by 
714 inches, approximately, which is only 
one-half inch back of the woofer. 

In many instances a long tweeter horn 
is used, placing the sound source (the tiia- 
liliragin) at some distance behind the front 
of the horn. While it is possible to phase 
such a combination satisfactorily on a con- 
stant tone, it Is possible that the system 
will not sound "right" on tian-iients, such 
ns a piano or snare drums, for ex:iiii]>le. In 
suidi cases it might be desiiable to move 
the woofer back into the cabinet slightly, 
using some form of " fai ring' ' in front 
of the cone to provide smooth access to the 
air in front. 

Psychological Effects 

One ap|)arent fallacy that is observed 
with a two-way system is the result of the 
list,ener being aide to see both high- and 
low-f re(|ucncy sound sources at the same 
time. This Is likely to occur <liiiiiig con- 
stiiietioii when the final grille-clotli cover- 
ing lias yet to be put In place. Tf one can 
see both of the units at the same time, he 
is likely to leel that the two sources do not 
bleufl together as they should, even though 
they are perfectly adjusted ami phased. 
This effect is dispelled immediately by 
placing a sheet or other light nif^terial in 
front of the system so that both units can 
not be seen l>y the listener, and the moment 
that they are covered up t>ie sound will aj)- 
pear to blend ami to come frcnii one source. 



Xone of the points brought out here has 
sullicient importance to be the subject of 
specific i list ructions on loudspeaker sys- 
tems, hut it is hoped that as ''hints" to- 
ward choosing, adjusting, and operating a 
speaker they may he found interesting and 
helpful to readers who may encounter some 
of the same problems. We believe that 
there are many excellent londs)>eakers, en- 
closures, and complete systems, ami we 
believe that a s]»caker should be equipped 
with such controls to enable it t,o lie ad- 
justed once for a given environment and 
then left alone — we do not believe that 
operating contrcds should be a part of the 
speaker system, since adjustment of the 
level of any particular speaker of a two-, 
t liree-, or even four- way system can be 
correct only at one point. Acoustic environ- 
iiieiits in listening rooms are not likely to 
be subject to sudden discontinuities or 
stcjis, whicli is t he ty]>e of correction 
ofl'ered by adjustments of the various sec- 
tions of a multi.speaker system. Such con- 
trols should he set for Ilat response through 
the fre<pieiicy junction between their re- 
8|)ective rniiges, and once so adjusted 
should be left alonej any necessary tone 
conipeusatiiig adjustments made by the 
conventional tone controls. 

— c. G. ^fc^.^ 
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The Mozart Year 

Mozart: Two-Piano Concerto in E Flat, K. 
365; Three-Piano Concerto in F. Helen 
and Karl Ulrich Schnabel, Use von Al- 
penheim, Vienna Symphony, Paumgart- 
ner. Epic LC 3259 

Il's likely Hint this (l<>|iiirl lueni will siill tH> 
iTviowinj,' .Mozart Vear n-conis wiien tiic little 
man's TercciiU'iiary rolls nronml I "Terren- 
tffiii\ry"':t in liODtl a.h. ("Grtainly there won't 
he an end to the new Moxiirt wlien his 2r»lsl 
hirtliday ai'i-ives. eonii- .laiiuary : there ai-e 
enoiiKh worthy items t'l'eni tliese last months 
to kee|i us all busy loi- as loii): as the tid- 
i-ycle A(' holds oitt. wliieh we tiust will be 
until eteiiiity. 

Tlie Two-I'iano Cotieerte is otteti heard and 
for elear etioiij:li reasons~evei-y duo |»iaiio 
li-aiii jumps for it as a tine reason for playinj: 
in public with oi-ehestra. sotrn'thini: not all 
of them get to do, liut the Coneerto for Three 
I'iaiios is something' else a}:ain. the eternal 
trian^'le or (Hpiivalenl beiui: heavily involved. 
N'oliody ever heard of three pianists who could 
net aloiiK together on a staj.'e- -well hardly 
ever — and so nobody >:ets to listen In're to 
sonn' very line niusic that onirht to be heard 
a lot. (.Mozart didn't wrile it fm- llie stace. of 
course : lie tossed it otT for the pi ivate use 
of a countess and her two asiiirinj: djinuhters : 
but they never j;**! around to it. so he did it 
himself with one of his lady friends. The 
third pianist V A jiiario niainifactni-ei- : See 
liow tacttui Ib-rr .Mozart was?) 

Anyhow. Ihe Concerto for tiru pianos has 
suflFered desecrations by the dozen at the 
hands of piani.-ls who play it because it is a 
i-eirt-rtory piece whieh all diio-piatio teams 
are sniiiiosed to know, rallier than iMM'aiise 
they love it and understand it. This applies 
to ureal as well as lesser piaidstic names. I 
iiiiist refei- sadly to llie version- -vei-sioiis. i 
jr,„.ss — by I he 1 1 u rbis. broi her and slater, 
which remain aiiionj; the nt:liest. most unfeel- 
inc exainiiles of .Mozart playinj; I renu'inber 
having heard. In this new recording thei-e 
is. niiraeiilonsly. hardly a trace of the alb 
too-familiar virtuoso ap|n"oacli. Ihe easy 
"tossiiiK-ll-oflf" that s)toils many a perfoi'iii- 
atu-e. Here the ninsie is taken seriously, and 
so is liulit. fanciful, ci ju-eful and utterly 
iM'JiutifuK ilerr l'anm>:arl ner keei»s his repu- 
tation foi- exci'llent cuiccrlo acconii»animents ; 
those who know the eoncei-to will (ind merely 
that his tempi are rather fast and liuht. The 
tw)( idanists play their bij; insi rumen ts 
liRlitly. too. avoidint: the elephaal elTecis 
(hat are only too easy with the modern Kfiiml. 
so much bi>:uer Ihatl the piano .Mozait in- 
tended. 

The Concerto for the thr<*e pianos offers 
more of the same kind of |>IayinK. iind iIh> 
fa<*t that yon won't really be able to distin- 
guish iM'lwi'en the two Sclinabels ( he's the 
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son of the famous Artur S. I and Use of the 
Alpiru' Home (well, that's what her mirne 
means) merely indicates that there is e.\- 
cellent musical ensemble and agreement in 
the playing. Team work. The usual veiy tdee 
ami natural Moznrt i-eeording from I'liilips 
that is. lOpie. 

Mozart: Piano Concerti #13 in C, K. 
415, #14 in D minor, K. 466. Julius 
Katchen; New Symphony of London, 
Peter Magg. London LL 1357 

Immediately, what a surprising dilfei-ence 
in approach: After the above recoi-ding of the 
concerto for two and three pianos in an itii- 
peceahly musical and cat'efiilly styled inamier, 
this one is i-ouglily dramatic, and at first 
I ditln't like it. Ihit as the music went on 1 
cliatmed niy mind, and so will yon. 1 think. 

This is. undeniably, a strong, virtuoso kind 
of .Mo/art. a cottc<-rt-perforniance kind, of 
the s(Wt that is good before la i-ge audieiiees. 
.Moi-cover. it is di-aiiia(ic to the full, einphasi/. 
in^''-and eorrecll.v- — <'acii turn of drama in 
the meliMly and harmony of l he.so fairly late 
.Mozart Works, the second of them pei-haps the 
most taiiious of all .Mozai-I conc<'rli. that in I> 
mi noi-. 

'I'lic H minor was singled out far back in 
1 he I nth century as an unusually lioniaiit ic 
woik. and has U'en so played for a century, 
oil and olT. by most of the big pianists of his 
tor.v - who never so iimcli as looked at t he 
ot her concerti. the •■delicate" el liereal ones, 
or so they lliollght. They were wrong about 
the others, but right about this one; it is 
liomanlic. and it can be played with Koni:itilic 
drama, if done niusi<-ally. Katchen and Magg 
togetliei- Ii:ive worked out a lionia lit ic slanted 
performance that does about as well as any 
I've heard reeenily in underlining the Koriian 
tic details of llie work, phrase by phrase, bar- 

iiioiiy by haniiouy. mood by ni I. Tlnuigh 

a good many will find it too riuigh and strong, 
too |»rone to rubato. slowiiig-down. speeding- 
up. ami lliongh the loud cadences tend to be- 
come niiisy and to pound. 1 still think that of 
;ts lype this is an unusually good perform- 
ance, to be set alongside others of a ditVen-iil 
emphasis, notably the marvellous job done by 
Clara llaskil. 

The preceding concerto, uue iiniiiber e;irlier. 
is outwardly a iiineli lighter and airier piece, 
the sort that one day would have been llionght 
I rifling. Not here : For Ihougli it faithfully 
rellects the wide-open a lid forthright key of 
I ' major, it is full of eiiioiioiial t ricks. The 
last tiioveiiieiii gives .Mozan's real serinusness 
away, as so often happens; it begins iitie.\- 
pededly willi a profound slow-speed inl ro- 
d net Ion ill dramatically st rong harmonies, 
followed by a supi'ibly light-footed fast end- 
ing, of the sort that always indicates great 
underlying seriousness on .Mozart's part. 

Kxcellent recording, iinite dry in the acous- 
tics and rightly so. but brilliant anil full. This 
could be in a large music room of the princely 
sort, rather than in some spacious concert 
hall, ami that is precisely the sort of room 
for which it was inten<h'd. 



Mozart: Piano Concerto #19 in F, K. 
459; Symphony #29 in A. Clara Has- 
kil; RIAS Symphony of Berlin, Ferenc 
Fricsay. Decca DL 9830 

Here is the divine Clara herself, the prin* 
ress (for my ears! of .Mozart concerto |day<'rs. 
but the recording is inexplicably disappoint- 
ing in the orchestra. 

A reviewer, bearing a disc like this, can 
only guess what happened or didn't liapp«>ii 
in Ihe complex biisities of getting music down 
oil LI* records. Clara herself is tine, but the 
orchestra here — a good orchestra generally, 
and an excellent eomliictor in many nl lier 
n'leases — is dead. dull, nmshy. hesitant. There 
is a noticeable and iiiost unpleasant softness 
and vibralci in the tirsi violins, where there 
should be clarity and brilliance of line. The 
begltiiitiig of the concerto (orchestra alonei 
seems to fade in. as Ihougli an engineer had 
forgotten to open up his mikes. The tempo 
seems slow, the rhythm weak and undecided. 
Impossible : Hut it's there. Jnst listen for 
yourself. 

i>ne niusi always keep eiigi neeriug in mind 
and remember that acoustics and mike jdac- 
itii: can sometimes trick the Hiiest ear inio 
hearing whal isn't there. It might be in Ihe 
recordiiig---wlio ktiowsV r.iit I don't think so. 
(In the other hand- -how could it be in the 
orchestra y .\ bad day. the morning after the 
night before V Too many reeording sessions 
in a row? .... 

Turn it any way y<iii will, the sound is 
there for yoii tn try. and it's possible ycm may 
not go along with my ears, r.iit the solo syne 
phony (for orchestra "solo." that is) st-eiiis 
also logey and slowisli. However. Iiei-e 1 
make a mental reservation : this early sym- 
phony is usiiall.v done as a kind of trilling 
show piece, tossed otT with exlrenn' brilliain-e 
and at e,\cessive speed as a son of curtain 
raiser, to show off the power of so-aiid-s<i 
orchestra to an appreciative audience. The 
fad that this recorded performain-e strict I y 
avoids all trace of that sort of silly business 
i.>. ill its favor, and it may be that my ears are 
siiiii»Iy too well adjusted to the usual frothy 
playing of the music to absorb a slow, ipiiet 

performance. And so the ipiesl ion remain 

pending six months' or so of playing and re. 
appraisjil — is it a lired. half-hearted perfonii- 

aiice. or a g I. M>i'''i- serioiis one without 

show-off brilliaticeV .\s of now. I say it's tired, 
bill rill open in further persuasion ( by the 
niusic itself). 



Mozart: Sonatas for Organ and Orches- 
tra, complete. (K. 67 through K. 336.) 
Richard Ellsasser; Hamburg Chamber 
Orch., Winograd. M-G-M E 3363/4 (2) 

Ib're's one of tiKjse complete collect ions 
that are like books of essays, collected works. 
|H»enis — not to Ih' absorbed all at a sitting. In 
fact it is a crime to play more than two or 
three of tlie.M' marvelous little pieces at a 
time, since tliey were intemle<l to be heard 
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for 

who can HEAR ^^he difference! 



iTbe BRAVE BULLS! 




FIESTA EN MEXICO 

Mariachis Miguel Diat 

A rich, colorful variety of traditional 
rfiytfimic music tfiat expresses tfie fieart 
and soul of Mexico. Played by authentic 
Mexican Mariachi Musicians ... recorded 
in magnificent hi-fidelity sound. Fea> 
tures: Jarabe Tapatio; Guadallajara; El 
Rancho Grande; etc. 
AUDIO FIDELITY AFLP 1B16 

12-in. $5.95 




**'"*THE BRAVE BULLS! 

Music of the Bullfight Ring, Vol. 1 
Featuring the "Banda Taurina" of the 
Plaza Mexico world's largest bullfight 
arena. A Hi>Fi presentation of an after* 
noon at ttie bullfights. Complete with 
book of 24 full color Bullfight Poster 
Reproductions. "Brilliant engineering" 
-HIGH FIDELITY MAGAZINE 
AUDIO FIDELITY AFLP 1B01 

12-in. $5.95 



THE DUKES OF DIXIELAND 

. . .You have to Hear Jt to Believe It! 

Hot trumpets, cool clarinets, low-down 
trombones and a. big fat tuba in the 
most exciting performance of true New 
Orleans Dixie ever recorded! The 
"MOST" in Hi-Fidelity . . . you've got to 
Hear It to Believe It! 
AUDIO FIDELITY AFLP 1B23 

12-in. $5.95 



Unparalleled 
Recordings 
in New 

HIGH FIDELITY 
SOUND 



AUDIO FIDELITY Recordings are NOT ordinary 
recordings — but guoronteed fofo/ frequency ronge 
recordings with absolute musical range . . . perfect 
pitch . . . perfect tempo — this is high fidelity as you 
always want it to sound! These are the records audio 
manufacturers themselves use to demonstrate their 
electronic equipment ond hi-fi components! 
Here then, is (he Mosf in Sound, brought to you by 
AUDIO FIDELITY, in some of the most delightful and 
unusual music ever heard on records . . . 




PATACHOU 

Songt from Her Hit Shows 

All the vibrance and warmth of this 
famous French personality is brought 
to life in this magnificent new Hi- 
Fidelity recordmg. Patachou sings your 
tavorites: Le Fiacre; Paris; C'est une 
Blonde; Autumn Leaves; Sous Le Ciel 
de Paris; etc. 

AUDIO FIDELITY AFLP IBM 

12-in. $5.95 



ACCORDION DE PARIS 

I Jo Battle & Orchestra 

' Mysterious, romantic, French cafe 

I music that wraps you in rhythms 

I now passionate , . . now gay . . . 

I with that enchanting nostalgic 

I Paris ma^ic. Brilliantly recorded 

I in true High Fidelity. 

I AUDIO FIDELITY AFLP 1BI5 
12-in. $5.95 



BAJV1>Y SONGS 

ani i , ,1 ic2::.-'^'ij 
BaMspi \M 





BAWDY SONGS and 
BACKROOM BALLADS 

Oscar Brand, noted balladeer 
sings Folk-Americana often 
heard but never recorded. Rol- 
licking songs for people with 
lusty appetites and strong mu- 
sical tastes. 

Vol. I-AUDIO FIDELITY 

AFLP 1906 12-in. J5.95 

Vol. 2-AUDIO FIDELITY 

AFLP 1806 12-in. J5.95 

Vol. 3-AUDIO FIDELITY 

AFLP 1824 12-ln. S5.95 




MAX' oc:t()ber ri-leases 




• CHA CHA CHA, Salamanca Orch. 

• TROMBONE Davis Shumon Trombonist 

Concerto with Orch. - Serly AFLP 1811 12-in. 

• TORERO -La Fiesta Bravo, Vol. 3 AFLP 1818 12-in. 

• FIESTA EN ESPANA, Flamenco Guitar AFLP 1819 12-in. 

• GRAILVILLE SINGS, Music of Advent t Christmas AFLP 1820 12-in. 

• ACCOROIONISTE DE FRANCE. Jo Bosile S Orch. AFLP 1821 12.in. 

• ROME . . . WITH LOVE! Italian Accordion AFLP 1822 12-in. 



AFLP 1813 12-in. S5.9S 



S5.95 
S5.95 
S5.95 
S5.95 
S5.95 
S5.95 



other studies in HIGH FIDELITY sound on 

• TALBOT BROS, of BERMUDA, Vol. 2 
•TALBOT BROS., Vol. 3 

• TRINIDAD STEEL BAND 

• LORD INVADER: CALYPSO 

• MERRY GO ROUND MUSIC 

• DRUMS OF THE CARIBBEAN 
•CIRCUS CALLIOPE MUSIC 

• MERENGUES 

• MARIMBA MAMBO Y CHA CHA CHA 

• KATHERINE DUNHAM, 

DRUMS OF CUBA.HAITI-BRAZIL 



AUDIO FIDELITY 
AFLP 903 10-in 
AFLP 1807 
AFLP 1809 
AFLP 1808 
AFLP 901 
AFLP 902 
AFLP 904 
AFLP 905 
AFLP 1802 



12-in. 
12.in. 
12.in. 
10-in. 
lO.'in, 
10-in. 
10-in. 
12-in. 



S4.00 
S5.95 
S5.95 
S5.95 
S4.00 
S4.00 
S4.00 
S4.00 
S5.95 



AFLP 1803 12-in. S5.95 



PLAZA DE TOROS 

La Fietta Bravo, Vol. 2 
Mutic of the Bullfight Ring 
Again the "Banda Taurina," of the Plaza 
Mexico, presents, in brilliant Hi-Fidelity, 
traditional music ot another afternoon 
at the bullfights. Complete with port- 
folio of full-color reproductions of bull- 
fight paintings by world-famous artists, 
suitable for framing. 
AUDIO FIDELITY AFLP 1BI7 

12-in. $5.95 



CHA-CHA-CHA 



Here, for the first time, superbly 
recorded in Hi-Fidelity, is the pul- 
sating tropical magic of the fore* 
most Cha Cha orchestra in the 
world - . Pedro Garcia his Del 
Prado Orchestra and the capti- 
vating Latm beat of the Cha-Cha- 
Cha. Complete with illustrated 
dance instructions. 
AUDIO FIDELITY AFLP 1810 
I2.in. $5.95 



These records are available at your Jai'orite Audio or Record Shop 
WRITE FOR FREE CATALOGUE 



NATIONALlt DISTSISUTEB BV 

DAUNTLESS INTERNATIONAL 

7S0 TENTH AVENUE NEW YORK 19, N, t. 
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There*s a lot of controversy about which came first, the chicken or the egg 
. . . but there's no question about the fact that University has been first with 
many of the most sensational developments in the loudspeaker field. 

Merely being first is not enough. We, at University, subject every new 
product to the most rigorous laboratory tests, placing it on the market only 
when it has been brought to the peak of perfection. (Our customers have felt 
it was worth waiting for these "proven-firsts"). 

We've always enjoyed the challenge of finding new answers to old prob- 
lems as well as exploring entirely new fields in audio engineering. Perhaps 
that's the reason University has become the leading manufacturer of spe- 
cialized loudspeakers and components. 

For the record— here are some of the "firsts" which we have engineered. 

niiilii-ccllnlar and slit type diffraction pro- 
jectors ... by inii-odiicing tfie still superior 
"reciprocating liiiie" principle for tiiiiforii] 
wide-angle dispersion of liigli fiec)tiencies 
Make available liii;h cnicicncy blast and 
sidnncrgeticc-proof speakers for p.a. and in- 
dustrial applicaiitins . . . opcniiig new niat- 
keis to Sonnd installations 

C^uinbinc timer and inulti-inatcii itansforin- 
cv in one tinii . . . std>S{antially increasing 



University was the FIRST to . . . 

Pioneer liigli power reflex innnpcts . . . 
now the iitdnstry standard 

Imrtiduce ratlial projectors . . . making full 
Coverage still nioic ecotHiinical 

\c!ncve the onc-piccc integrally cast tone 
arm. lellccior and bell Cobii-tlt-x— permit 
I nig dm able const riici ion of nili icaie designs 

Offer u'ide-raiige resjMHise, breakdown and 
weatherproof di iver units . . . bringing the 
t)est in Sf>tnifl to public adiliess 
Devise "rini-rcntcrei!" diaphragtu/voice coil 
aiifi magnet asscml>lics . . ■ eliminating need 
for shims ami guiilcs, ensming shock and 
vibratiun-pioof reliability 
Depart from obsolete, crraiiC'perfonniiig 



vcisaiility of application and llcxibility ol 
operation 

Conceive "pn>gressive speaker expansion" 
(rSE) . . . togetlier with specially designed 
Components such as ailjiistable inifialance 
\oice Coils, adjustable response woofers, 
adjustable crossover networks 
and others too numerous to mention 



NIVERSITY LOUDSPEAKERS, INC., BO SOUTH KENSICO AVENUE. WHITE PLAINS, N 
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■"trictly one by rme, e.'icti for a church serv- 
ice of its own. Sii-— inrii your chant'cr tn (he 
innnual position ;iiid iiiiike use of tlmse con- 
venient sep;n !ii ion bauds on the recofd. 

Tlie soniiriis :iie <'!tch a single niovemeiit. 
only a few miimies long, not very murli longer 
ihnii the somewhai !<imil:ir Srnrlalti soiiains 
for harpsichord. I-'ncli is like tlie first iiikvc- 
inent of a little symplionv- like itie lielovi^d 
"Kine Klcine N;«elit unisik.' Ttio i h inking is 
coiicoui rated, ttie movement lively aud uiieily 
melodious, iind ttiere is, for <mr ear.^. not :i 
trace of siuffy ctHircliiitess in any of iheni. 

In music of Itiis sort it s iinporlatit to i-e- 
nieiiiber tlmr onr pi-eseut ccnicopt of "heavy'* 
or soh'iiiii chnrcli music, nplitting but s;Mn;li- 
moTiions, simply did not exist in ilie ISiti <oii- 
inry. These \vorl\8 were eoiinii issioiH'd for Uie 
Aic-tiU shops own service, than which tliere 
(riuld hiirdly be any thing more olHeial. Itui 
music fur cinireh -service tlien was conceived 
II what .si'cms in iis ii woidly style, thoiifrh 
it <lidii't M> the participiiiits- -imt for \\ while. 
(Later <^n. this iiistriiineiital kind of iiiiisic 
was bamie<l: but choi;il music with oichestin 
of an etjiially lit:lit niul spout oneoiLs nature 
was pill in its place and can still delijrht us.) 
And so. forget abiul the more forlii<ldIng as- 
pects of '■ehiiic-li imis-c" here, and i-eineinber. 
if you will, tliar this inuf<ic too was coniposefi 
to the glory of Gnd. ehurchy or no. 

The oigati. I hasten to add, is practically 
inaudible in the sonatas. It serves mainly as 
a soiT of figur-e<l bass accniiipaninieiit, filling 
out the St r'ing.s' liglit footed harmonies, and 
as a solo Qhhligaiu voice, playing some of the 
tunes by itf-elf but simply as a part of the 
enscinble. without cnneerto-siyle ufTects. Peft- 
iiitely not for orgjin luigf". I add, loo. that rlie 
playing is excel leu r iu the orcbeatra and 
i;istefully i^gisieivd on tlic p.'ifi of the or- 
gailisr, with jiisl the right balance ol lor- 
wfiidness and backw.-iidness. so to speak, ac- 
eoi'diiig lo ihe siyle of the imisic. Fine job. 
and take thetn one a day- -ttiey ll last for 
iiioiit Its. 

Mozart: Serenade for 13 Wind Instru- 
ments in B Flat, K. 361. L'Orch. de la 
Suisse Romande, Ansermet. 

London LL 1274 

This towering pinnacle of Mozart's wind 
imi*.ic. (tie grandpapa, of all the Iti vei t iiiieut i 
and Serenades and other delighis lhar we've 
been hearing hi-fi I lie^^e last yeaiv, joins a 
whole liosr of |<erforuiaiiees on London by 
ihis n'»w familiar musical performing com- 
binatinn, and the recording of the winds, 
though not of ii hig-lia.ss man's sort (ihere 
is merely ih nonmil bottom) will send Ihe 
higher iniiided hi-fi enilinsiasts into tizzies. 
Snperbl.\ edg&l. elenn wind sound with all 
the color, the timbre, preserved, .vet the en- 
semble of ihirteen iiistiuments blends l)ean- 
tifnily into an orchestral ensemble. Kigbt — 
for this is one nf those works that bits the 
bonier hclwefii Closenp ehamher mnsic atul 
at-a-disiance-oi clu'stral innsie. 

\usermei ctmsumers will know the sort of 
perlormance to expect: beiiut ifnily, carefully 
tailored and planned, most musically phrased, 
balanced. I'-ui somehow just a wee. wee I'ii 
on the iin ligbi side. Nor heavy so much ns 
lacking in drama, in places that can lake It. 
it ever m subtly. In a lei'ser performance we 
would ii^e thar devastating term "ronscien- 
tioiis." .\nsermet is much too good for that, 
but 1 find ir hnrd to pull out a word tlint 
gives a .elight bit of the same idea, without 
detracting from the splendidly careful .'ub 
these phi,vers do. 

Mozart: Divertimenti in D, K. 136; B 
Flat, K. 137; F, K. 138. Solisti di Zagreb, 
Janigro. Vanguard 482 

And liere are the Divertimenti themselves, 
iliree of them, with a new |»laying group 
that intrigues by its very title. I betboiigbt 
niv. - where in Heaven is Zagreb? Vngosl.ivia, 
isn't it ? Haven't yet gone to the proper 
anihorities to find out (ma.vbe I'll have to 
see the Slate l>epariinent ). but ir nisi rally 1 
(;!iu identify the group immeiliaiely. It la 
one of ibe now highly popular small en- 
sembles of a dozen carefully picked strings, 
that Imve t)ecn springing up mainly in Italy 
in the last few ,veais. of which "I Mnsici" 
is perhaps ibe l)est known. "I Mnsici'' iueluties 



AUDIO 



NOVEMBER, 1956 



www.americanradiohistorv.com 



eleven pltiyei-N. this ^roup hnf* lliii-it'i>ii. .Ian 
iSin is alrt'inly t'aiiiiliiii- 10 us tor- his pei'- 
iui-iii;nir<'s I in Wpst mi tijfter- i-«'0Oi'<ls. 

I lifted ii (IllTi'i-eiicf . I thiuk. bfiwcHii 
groii|i ;inii thi' ItallMii groups iihend.v heiird 
this uuv pliiys \vjt.h II soltei-, iiioir lyric 
loucli. iiiort' ill Tlie AiiKtriaii iii;itiTi«>r than In 
the Itaiiitn. r.'nud. very gnod, for .MozaiT. niHl 
mor-cdver, ilie si/.*' of the jiroup is superbly 
suit I'd tn t hi» iii-het wen nnisic. OHnjiosed 
noi 118 (-hainl)i'r nnisic (one to a part) iioi- 
again sif orohesti'al ninsii; (a lai'ger en^ienibie) 
but fcir T he border' li III' 11 ri^a. seini-Koiu. Neiiii 
eiwenihle. ilmt was one of Mozan's inoM 
prolitic kinds ot ciideavor. I like rliis playin;: 
a lot. and I find the closi* up hleiid of t ho 
two or tliree leading violins, ipiite near ihe 
Hiiko. exactly In the tradition and |H-ecisely 
lis it should he^ — almost as a solo part ihon^li 
ftudlhly idaye<l by more than one (iddle. Kir.-st 
rare job. nmsically and in the refold i ii)?. 



MISCELLANEOUS 

Bartok: The Six Quartets. Vegh Quartet. 

Angel 35240/41 -42 
(Available separately.) 

The Bix Bariok iiuiincts are as big nmsi- 
cally. for our day. as the nine Hyinpbonios 
of.' Beetliovcn. In them there is act only liiH 
aiost breaih-taking music, Iiis most exiremr 
(I issoiiauce. but altio an almoMt miraculously 
i»: ;illful revohit ion In qiiai tet expression. 
Strings never were made tit do such wild 
tlilngH before — and tlwy do them with ea^<^. 
a least in t be etlect i veness of t he sound. 
The Quartets va ry f rom the late-Komant ic 
hteginaings in the First throu|?h tlie incredible 
d^MHoaant complexities (i>erfecily iniderstand- 
nlile) of tlie rainims. marvelous h^ourili of 
1928. A world of inntdc here and It's surpris- 
ing how guickl.\ Itartok makes sense, today. 
Co many an uatriilned ear. 

This new recording: Invites comparison with 
the complete set by the .Inillard Quarter on 
Colninbia. As I remember it. and speakln;: 
very geaerally, the .Inillards had a steely and 
111 tense precision, a razor-edge, a cold beat 
thar. nevertheless, struck me as a traee 
academic: tlie feeling was not as biff as that 
in tbe music. The rather dead recording went 
well with the performances themselves. 

This new version is much warmer. 1 think, 
if perhaps not as high in tension. Both ten- 
ai-*n and warmth are in Bartok and both as 
p»cts can be evident in the performance. In 
tbe Vegh performance the musictil teeth ilon t 
grate so violently, the dissonance seeias 
mJ<ler. the fury less Ijaibaiic. 

Ik it merely a lack of intensify? Or is it 
rntber, a deeper understanding of the music, 
that makes it seem more natural, more plauwi- 
bl*; as we listen, and so less dissonant? I 
suspect it is this. The huge recorded sound. I 
in an almosr orchestral liveiiess. adds more 
plausibility, makes for easier listening, and ai 
no irf)int do I have other than the feeling 
that tbe players are thoronghl.v at home wiUi 
the sense of the lansie they are playing. It 
even sounda easy--which it delinitel.v' is not : 

iry tne Third and Fourth, with ilieir 
rui'.eous cat -calls, iheir slides. swoops, 
screelcbing dissonances and tree how eiisily \ 
they glide into your ear. You never know, 
these days, who is going to like Hartott. 

Sthoenberg: Pierrot Lunaire {1912). Ethel 
Semser, recitation; ensemble conducted 
by Rene Leibowitz. | 




It is hnrd to (.inscribe "soiiiui." The piciiiic nbovc gives :i pictiy good idea of what a 
TiNi-NiriE look.s like, bin whal it sounds like . . . that's not so easy. 

If we irscd \^ords like *beaiiliful," "sonorous." "rich-bodied," you'd conjure up 
some SOI t of menial auditory response. Mut at best it wouldn't be accurate. You have 
to actually listen with your own ears to know uliat "sound" really sounds like. 
You'd have to look twice to believe that the magnificent sound produced by the 
TiNV-MiTE was emanating fiom an enclosure only 2l"h. x l5'/4"w. x I2"d. 

It's no trick to achieve good lesults with a large enclosure, but realizing the great 
need for limited space enclosures, we set ourselves the goal of pioducing the finest 
small enclosure possible. . . . T/iis is ii! 



Westnninster WN 18143 

Not the first recording of this extraordinary 
work for seven instruments (more or less) anil 
a voice that half speaks, half sings a German 
text that was originally l-'iench ; but this 
version is outstandingly well done and it has 
a feature that all the others sbotild have had. 
Tlie speaking-singing voice (Sprecligesatig) 
Is correctly treated as but one element in tht 
ensemble, along with others and equal to 
them, ao more. Miss Semser is thus some- 
what in the bacltgtouad and on occasion is 
almost drowned out by other sounds. That is 
exactly as It shouhl be and. actually, nmkes 
the work f ir more listenahle. 

This is, oddly enough, almost Sclioenberg -- 
most popular piece (next to Verldaene Kaclit) 
in spite of its radical aspects. The answer is 
that, first, its chamber- niiisic language is 



JUST LOOK AT THESE FEATURES: 

1. Vhc (nil\ CoriicrtcN^'Cornci enclosure loi both 
12" and It" extended range speakers, ciiiploving 
highly elhcii ni I 'nivcisily hoi n^ loailcd phase 
invcision principle. 

3. Wisatile design peiiriits use in rnoin and ceil- 
ing Cdiiicrs oi along lint wall, -f// cxierims. in- 
cluding the back, nic heanlif nlly nnished, per- 

niittiiig unliniitfMl dcCoialiiig pitssibiliiics. 

3. Cuiisiiiiciion ctpinls 1 be line.st cabinetry. Kiill 

Va" wooti used llnongliont, itmrouglily br.icetl. 



4. Snppliol with Tnoimting honrd cm out for 12" 
speaker: adapter for 8" speaker with ample space 
lor tweeter opening isavailablc. 

5. No moie stnigi^liiig to install speakers. Haflle 
lx>ai(l is easily removed at litinl of cabinet. 

The 'l'l!\'Y-i\U'l'lL niahes any speaker soutnl its 
hf'sl. Mutrhiii^ llir Mtfierb quality of the TI\Y. 
Ml f h. Uiiiversily affrrs the largest selection of 
H" ntifl 12" 2' and 3- vmy liiffnxtals . . . to meet 
ari\ hiulf^et ifijuiiFinrnI . f^isil yoiir favorite Hi- 
I- 1 centvr and listen for yourself. 

Mahogany . $39.75 
Blona 42.25 

UNIVERSITY LOUDSPEAKERS, Inc., 80 South Kensico Ave., White Plains, N.Y. UnHnished . 34.00 
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CIIAMIMOX 
CAKTKIl) G F. 



Tlurc is only one chmiifnoii in the fine phono cartridge fieht: the ESL 
After iiii('iiriiii/ rrtriiig of nineteen /fiii/iiig picknt's, tlie mithoritiitive 
AniUo LcMgiif continues to report: 

"By a practically unanimous decision, our listening panel 
considers the ESL Professional and Concert Series 
cartridges to be by far the finest phonograph reproducing 
instruments we have heard. 

"In A-B comparisons with its closest competitors, 
even persons who had never previously been exposed 
to high fidelity reproduction were struck by the 
superior definition of the ESL." 

"The smoothness and clarity of these cartridges are unique. 
...For sheer naturalness and undistorted ease, 
ESL has no peer."' 

Is your piekiip obsolete? No matter how respected nor how recent it may 
be, you're missing plenty if you don't have the world's most advanced 
cartridge: the ESL. Write today for free information. 



FOR I. I S T I 



ITS BEST 



Electro-Sonic Laboratories, Inc. 

Dtyt.A, ^5-54 Thirty-sixth St. • Loit^hlaud City 6, N. Y. 

SI4.95 • Concert Scries $35.95 • Professional Scries arm and cartridge $106.50 

* Aiitfufrizeil •|u(tiiii(o>i No. cj, P/i'ii(f fOM(n/i The AuJio Lfitfut Report, \'o!. i. No. 6-7 (March-April itjjf) 
for ilic comyUte wchxidi! ii»d fubfeilne rcpon. Addliional tHformatton ^^^ Vol. 1, Not. 10 & 1 3. Subicrifiwn: 
12 itiuct Jj, /rott /'. 0. f*oi 362, Mt. VcthOm. N. V. 



HOW not imfnmiliiir lo the average enr tliiinks 
10 11 thoiisiiiid nnd one dPrivntives, and more- 
over, ihe fncf that the somewhat iinijracticiil 
sinfrinjj-speakitig is actually very close to the 
heart of the principle of ninsical expression 
via the human voice — e\pre8Sion that is al- 
ways n Cross hptueen inuBic aiul speech. 

And. a still further reason, the Surrealistic 
te.M. so iiiconiprehenslhle in 1912. is of the 
sort that has now entered fully into popular 
favor, and is echoed in the movies, TV and 
in n million advertisements. 

The Songs of Insects. Recorded by R. D. 
Alexonder ond Donold J. Borror, Ohio 
Stote Univ. Prod, by P. P. Kellogg and 
A. A. Allen, Cornell. 

Cornell Univ. Records (1) 
(124 Roberts PI. Ithaca, N.Y.J 

This heloiiixs in the now well known Cornell 
series of hinl song's and other natural sounds 
— frops. for instance. Ilur the K(dhiKK-Allen 
team didn't do this one directly ; it has heen 
taken over from Ohio State. And the work, 
allowliit; for impressive technic.it dilticutties 
in Ihe recordiiiiT. is not as good as that in 
the hinl and frog Cornell discs. 

The Insects, for one thin?, souml very much 
alike: most are simply tnizxings and sawliigs. 
Ixi/ens of crickets "sing" aiul the sound 
might well have heen fnketl up hy three or 
four decrepit door hells, for all most of us 
can tell. No exoiic charm, no seud>lance. as 
with the hirds. of inuslcianship ! 

Moreover, on my |)layer at least, there is 
much extraneous hhisting noise, spnt terintj 
suunds as of an overworked mike. It could he 
In my equipment— -If so. it will show up in 
others' too. The sound Is too chise, geiierjilly. 
for a naiuralistic elTect, as heard (ai; n 
distance) in the tleld, though 1 grant that 
this im»y have been techideally net-essary. 
Finally, the narraih»n Is of that e.vcessively 
scientific sort, humorless, dry. iinex press! ve 
(though the content is good in Itself), which 

) 100 often gets Into the communlC;itIou fields 
in siiiialious like this. Speak U|i, man! Talk 

I like a human l)eing. 

' However, rhe mere prollflciiy, if such a 
word can he used, of crickets antl grasslioiipers 
with iucretlilde names (the Slightly Musical 
Coiiehead, .Sroconoceplnihia exsilcanoriiH, or 
the Short-legged Shield-Bearer, Atlaiiticug 
tealiiceous, for example) will provide enough 
interest for many of lis to make the disc 
wort )i investigating. Avallnhle through Cor- 
nell University, as Indicated. 

i In His Shadow. (Contributing artists: Flsk 
: Choir, James Melton, Norman Cordon, 
' Dinah Shore, Snooky Lanson, etc.) To 

Preserve the Old Downtown Church, 

Nashville, Tenn. 

Vance Memorial Music 
I 154 Fifth Av. North, Nashville 

This one is mentioned here for those who 
are interested in this chinch and as an lii- 
teresilag commentary on the advance of LP 
as a means for fund raising of many sorfs. 
Instead of a henelit perfornmuce. now you put 
out a henelit record. Same idea, and the cost 
of tliis one is five hucks. address as shown. 

Less said the hotter nhout the contents, 
which make. alas, a commentary un the musi- 
cal tastes of some cliurcli memhers. The popu- 
lar ilems. l>or rowed with permission from 
I already issued stnndarrt releases, are ncniatiy 
the best. The I'Isk Choir does its slulT ami a 
iiuiiiher of snlolsts provide a choire of lore. 
laosllV slicKy and sent iiiieutal. (I'.ut Sylvia 
Siahlnian's .Mozart, with organ, is surprisingly 
cniaiieient vocally,) Kecorded qiialiiy is 
mediocre, of tlie liouie-tupe-rccorder' sort. No 
excuse for that. 

A Practical Course in Hypnosis. Prof. 
Jonathan B. Sokol. 

University Workshop UW 1001 (2 10") 

I receired these two ten-inch LP's (no 
alhiim to go with them) hefore I had slumhled 
iiimii Ihe name of a certain lady, one Itrldey 
Murphy, and so I was slightly astonished 
that such a lengthly discourse as this should 
he put on records. I am no longer. 
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Rrhlfy isn't nieiitioiied, of course, an<l 
ilieoreticQlIy she Ims riotliln^' to <lo with It. 
She is nuTely the econoniic irnpi'ius, sliiill 
we say. 

The lecture, for tlie layiiiiui, is spoifoii 
Elowly ami with iin aniiouiicer-siylt' voice 
(presii mil Illy t he rrofeNMor liiinsi'lf > t hut if I 
easy to understand. The text itsell" is a hit on 
the iniiHTBonal side ; the white-coiitcd doctor 
of the ntiA ]s spi-aking lipre. Wiirnings ncninst 
incantioiis use of liypnorlsm an- given In 
several [ilnces and there is no invliaiion to 
ilauijeiOMs experinicnts. Nevertheless. 1 some 
bow Wonder whether even the iinplica t ion 
ttint the iitiinti-nr can play ai-onnd with 
hypnotism shonld lie passed along this freely. 
Trne he Can, True, the warnings are cor- 
rectly present here. Xevert heless. I shotild 
snppose this lUsc wonld he liest used as an 
adjnnet to instruct ion classes, etc. 

Joe Enos Plays Two Pianos. 

Hifirecord R 201 

Yon may have overlooked this — if yon are 
Interested in lecordin^ technique, don t. The 
man plays two liianos, of coitrse, in setinenee. 
flrst recording on one. then recordin;; mure 
mnslc as Die lii-st one plays hack. In fact, 
he two pianos are tlie same one. This sort 
of douhle icourditig is now hecoming staiulai-U 
practice in the ]Hips Tield nn<) it's spreiitling 
gradually into other nrotis as the possihi lit ies 
(ire realized. (N(de ati Alec Tentpleion record- 
ing. Itemington 1!H(-1."8, of similar duuble- 
i-ecorileil iinpr)»visiitiotis. ) 

Hut the laore interesting facet of this rec- 
•rd is the change in mike techniqne. from take ' 
o take, to alter the sunnd of the single piano ' 
.n qnite an amaziii;; way. Sometimes it's iiOJir, , 
• mctinies far, sometimes it Is hig and full 
nd graail. then nKuin U Is Ilnkly and thin, 
r hard and perenssive. And, of course, tlitse ' 
ffects aie comhined. two al a time. An iuter- 
Hting study hi ndcrui>lioning. 
The mnsie? VariiMl. from pops to Classics. 
iDd .Mr. Utios is a lluent player and a good 
.mprovisei-emhndderer, not heing contiiud iit 
all lo the printed notes. Miit, tn the classics, 
he shows up as a gifted amateur; he has little 
'ten«e lor the caret ul shading and phrasing 
hat hehiiigs in thiil luusic. Doesn't matter 
auch in this cuut«.\t. 



NEW LITERATURE 

■t* International Instruments, Inc., P O 
liox 295 1, New Haven, Conn., announces 
publication oi a. new engineering data sheet 
< ovei-ing its 1 ine of miniature exi»anded- 
s-.'aie a.c. volt meters. Combining small ; 
size and light weight with excellcTit accu- ' 
racy, these meters provide mOie precise 
readings of voltages at critical points on 
ihe scale than conventional types of volt- 
meters. They are exceptionally well-suited 
f moiiitoi'ing- a..c. line voltages where 
Aariation.s will affect the operation of 
X-ray machines. TV cameras, and other 
electronic equipment. Will be mailed free 
on request. V-1 

• Plant Equipment Sales Department, 
Corainff Glass Works, Corning, N. Y.. has 
available a new general information bul- 
letin on radiathm shielding windows. 
Charts, graphs, and sketches help explain 
sliielding, transmit tanco, and ladiai on - 
darkening characteristics of Coming's 2.7, 
3.3 and fi-U <lensity slilelding glasses. Tliree 
pages are devote<i to window design con- 
siderations, wiih sUetciies of typical win- 
d w installations to aid the reader. Bul- 
letin PE-51 will be sent free of charge 

V-2 

• Electronic Components Division, Stack- 
pole Carbon Company, St. Marys. Penn. 
g ves dimensions, mounting styles, rat- ' 
iiigs, st.iiidnid niDdtlications, and perform- 
ance cltaracteristics for its complete line ! 
of variable composition resistors and snap 
switches in a new Bulletin UC-lOB. A j 
conx'enient fold-out chait at the rear of I 
the bulletin serves as a quick guide to the 
most important features of each unit 
shown on the inside i>ages. Available upon 
renuesi . V-3 j 




In tlie new Kek-O-Kut 
Tui-ntable Arm . . . 
something exciting iias 
taken pUtce ! Here at 
last is latei-al and 
vertical rieedotn-lrom- 
friction achieverl l)y no, 
other . . . distortionless 
tracking . . . and an 
exchisive niici'Ometer- 
action counterweight . 
allowing easier, more 
accui-ate stylus 
pressure adjustment! 

A-I20 for records 

up to 12 ' S26.95 

A-l(iO for records 

up tolG" $29.95 

slightly hirjher West of RockiOa 



REK-O-KUT 

TURNTABLE ARM 



Friction-free lateral 
motion achieved by 
unitized sealed-in 
twin-bearinff pivot. 
Friction-free vertical 
suspension between 
Inim chrome-stce] 
bearinsrs . . . sealed in 
the cross-shaft ! 
No need for a styhis 
pressure jraiiRe! With 
cartridge mounted and 
arm in state of balance 
. . . turn micrometer- 
action counterweight tn 
build up stylus pressure. 



See your dealer, write (or Catalog and FREE strcbe disc 

K-O-KUT COMPANY, INC. 

38-01 Queens Blvd.. Long island City 1. N. Y. 

EXPORT: Mortian Exporting Corp.. 458 Broadway, tl. Y. 13, N. V. 
CANADA: Atlas Radio Corp., 50 wingold Ave.. Toronto 10, Ontario 



AUDIO 



NOVEMBER, 1956 



www.americanradiohistorv.com 



NEW PRODUCTS 



• Perrograph, Tape Recorder. Ideal for 
custom installation as i>art of a complete 
high fidelity music system, the new Ferro- 
giai>h Seiies 66 dual-speed dual-irack 
tai»e FHCoi'der includes a power amj>lifief 
which also permits its use alone, when 
desired, to feed any high quality 15-ohm 
speaker. The Ken'o^'aph is also available 
witli stereo heads, either playback only 
or both record and playback. A synchro- 
nous hysteiesis motor drives the tape 
capst.'in and two shadetl-pole moiors ai"e 



• Bog-en Transistor Amplifier. Said to be 
t he liist pract icat tiaiislstor )>ub lie-ad- 
dress ami) I i fier, i he new Bogeti Mode I 
ItTl2 is an ideal unit for emei'geiicy cars, 




provided for takeup and rewind. Separate 
bass and treble tone controls, a c<jmbina- 
tion gain-volume control for recording and 
playback, and a recording level meter are 
incorporated in the sloping control panel. 
The recorder is flnisn*»(l in attractive 
Venetian bronite, with Ci.ntrasting cream- 
colored knobs and accessories. .Manufac- 
tured by British Feirograph Recorder Co., 
Ltd., London, the Sei ies 66 recorders are 
distributed in the United States by the 
Brcona Corporation, 551 Fifth Ave., New- 
York 17, N Y. V-5 



• Broclner 20-Watt AinpUfler. Newest 
addition to the Brociner line of audio am- 
plifiers is the :Mark 20, which makes use 
of the pi inted-circuit techniques pioneered 
by Brociner in the earl ier Mark 12 and 
Mark 10 models. A notable feature of the 
Mark 20 is a tape monitor switch, located 
on the front panel, which permits simul- 
taneous tape recording and monitoring of 
the program material ; recording level Is 
unaffected by the position of the volume 
control. Also mounted on the front panel 
are rumble filter and loudness compensa- 
tion switches. A combined piogram-selec- 
tor and phono- turnover switch, a phono 
roll-off switch, continuously variable tone 
controls providing boost, cut and cali- 
brated flat position, and a volume control 
with on-off switch complete the front 




panel control complement. At the rear of 
the housing are input jacks, tape- feed 
jack, output terminals, and signal-to-noise 
adjustment. Frequency resitonse of the 
Mark 20 is 15 to 25,000 cps within ±1 db, 
and intermodulation is under 2 per cent 
at full rated output. Dimensions are 
13"w X 9^4 "d X 4^4 "h. Brociner Electronics 
Corporation, 344 E. 32nd St., New York 
Cilv, N. Y. V-6 



buses and portable p. a. systems. Designed 
to operate from a 12-volt battery, the 
4-watt mobile unit draws very little cur- 
rent. It is remarkably compact in size, 
light in weight, and mounts easily under 
a dashboard. The front panel contains a 
microphone connector, speaker socket, 
fuse, volume control, and on-o£f switch. 
The BT12 comes with 6-ft. battery cable 
and clamps, ready for Immediate use. 
David Bogen Company, Inc., P. O. Box 500, 
Paramus, N. J. V-7 

• Oscillator Wand. Designed as a main- 
tenance tool for magnetic recording equip- 
ment, the Stancil-Hoffman Oscillator 
Wand will thoroughly check a recording 
channel In a matter of seconds. The wand 
is a source of either a 1000-cps or 8000- 




cps tone. When it is held close to a piay- 
Ijack head, a note of either frequency will 
be introduced Into t he system to clieck 
operation of the playback amplifier. Held 
close to a dynamic microphone or any 
other moving-coil pickup, the wand will 
induce the same tones. It weighs only 9 
ounces and is 8 ins. long and 1'/^ ins. in 
diameter. For more information write 
Stancil-Hoffman Corporation. 921 N. High- 
land Ave., Hollywood 38, Calif. V-8 



• Control Consolette. The new RCA low- 
cost single-channel audio-control con- 
solette has been engineered for the budget 
and coverage requirements of schools, 
hospitals, and industrial plants requiring 
an economical intercommunication sys- 
tem which can also be used for program 



disiiihution. The unit measures Only 22 
inclies wide and can be moutited on a 
desk. A self-contained instrument, the 
consolet te features a 10- watt amplifier 
with fiequency range of 50 to 15,000 




CPs, a balanced 70- volt output, and a 
monitor speaker which also functions as 
a microphone. Program distribut ion is 
controlled by a single three-position 
swiich which includes an all-call position 
to provide automatic cut-off of programs 
for priority announcements. Further In- 
formation on the Type Ml-1 1980 consolette 
can be obtained from the Theatre and 
Sound Products Department, Itadio Cor- 
poration of America, Camden, N'. .7. v-9 



• Altec Zianslng High-Power Amplifier. 

Intended for public-address and industrial 
control applications where long life and 
minimum maintenance are paramount, the 
260A is a 260-watt amplifier with excep- 
tionally low distortion and wide frequency 
range. Full rated power Is available con- 




tinuously at 2 per cent or less distortion 
over a frequency range of 40 to 15,000 
cps. Output connections provide for low- 
imjtedance speaker loads and a 70- volt 
line. Also provided is a 65-ohm tap for a 
140-volt line or 117-125 volts to operate 
motors at various frequencies. Protection 
is supplied by thermal cutout. Filament 
warm-up period is controlled by a time- 
delay relay, permuting remote on-off con- 
trol. Altec Lansing Corporation, Dept. 
JE-7, 9356 Santa .Monica Blvd., Beverly 
Hills, Calif. V-10 



• Bxplosion-Froof Speakers. Approved for 
service in contaminated atmospheres by 
Underwriters Laboratories, several sizes 
and types of explosion-pi'oof high-effi- 
ciency pnblic-addi-ess speakers have been 
introduced by Atlas Sound Corp., 1151 39th 
St., Brooklyn 18, N. Y. The speakers are 
available in Class I, groups C and D, and 
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HARVEY '^^^po^ ^ HI-FI 




November-December, 1956 

The hi-li sets ought to outnumber the neckties under the Christmas trees this year — it we can 
judge at all trom the phenomenal crowds and the alternately rapt and hungry looks we observed 
at the recent New York High Fidelity Show. That HABVEY's will be the chief supply depot for Santa's 
hi-fi-bearing reindeer is another pretty safe prediction. As for specific recommendations in the 
way of components tor yuiefide eiecfronic cheer, here is a particularly rich harvest of current 
deveiopmenfs: 

A/ 



Possibly the biggest news is the appearance oi the Ampex A series tape recorders and match- 
ing amplifier-speakers — a dramatic bid lor the home hi-ii market by the most renowned name 
in strictly professional tape recording equipment. The A series, featuring two-track stereophonic 
playback in addition to monaural recording and reproduction, is definitely designed and 
priced for home music systems, but a lot of the famous engineering finesse of the Ampex 
professional line has rubbed off on it. The newly developed 7>/2 and 3V4 ips tape transport is 
very rugged, smooth and accurate, despite its simplicity, and there is no audible flutter or wow 
at either speed. There is a tape position indicator of novel and foolproof design: a volume level 
meter as on all Ampexes; mixer-fader controls; and a positive record safety button. The 
amplifier-speakers are of the already celebrated Ampex design that achieves genuinely 
wide-range, distortion-free response in a little less than P/^ cubic feet — speaker, tubes, 
resistors, capacitors, box, air and all . , . The A 122 tape recorder (that's the portable, 
stereophonic model in the A series) sells for S449.50 less microphone. The A692 amplifier- 
speakers, in two-tone grey portable cases that match the A122, are priced at S199.50 apiece — 
and you'll need two of them for stereo, alas . . . But wait till you hear the sound! 







There is great news on the tuner /ron(, (oo. The (wo new Sherwood tuners are just about 
"it" (that elusive "it" pursued by the vanguard ol audiophiJes and high-/ideJi(y manu/ac(urers^ 
— unless, oi course, your quest tor quality won't stop short ol broadcasting-type equipment, 
multiple meters and mujiipje zeros a/(er Ihe price. Both the new Sherwood S-2000 FM-AM 
tuner (which has been around lor some months but is now even /urther improved in sensi- 
tivity) and the even newer S-3000 FM-only tuner have been designed by sound-conscious 
engineers with particular attention to audio quaJity. This is uncommon in the tuner field, where the emphasis has consistently been 
on BF circuit re/inements. Jt so happens, though, that the S-2000 and S-3000 are just as great BF-wise as they are smooth in sound — 
with an FM sensitivity ol 0.35 fiv lor 20 db quieting; speciaJ 6BS8 cascode BF ampJi/ier stage; baJanced FM input translormer (lor 
maximum noise rejection); super-stable FM oscillator circuit using mixer cathode in/ection; and an advanced extra-wide-band AM circuit 
in the S-2000. The S-3000 has, in addition, the most accurate and easy-to-read tuning eye we have seen — it's an entirely new type — 
and a special switch lor suppressing cross-modulation images on strong local signals. But we must come back to the sound: The 
specified intermodulation distortion on FM in either tuner is less than 1 '/2% at 100% transmitter modulation (most tuner monu/acturers 
are rather vague on this pointl, and harmonic distortion is less than 1% at 400 cps with 100°'= modulation. You can hear it, too . . . Best 
ol all, the S-2000 costs only S139.50 (slightly more lor special decorator styles) and the S-3000 only S99.50. 

^ 



Speaking ol small speaker systems, the brand-new L.E.E. 'Trio' 2-way system is about the finest 
thing we could name at the moment in the under-$12S category. It is the lourth in size and price of 
a new line of five speaker systems headed by an improved version of the already famous 'Catenoicf 
corner horn. The 'Trio' is definitely your meat if you're looking for a speaker of reasonable but not 
diminutive size that can approximate that smooth, authoritative sound of the genuinely big systems 
and will also acquit itself as a handsome piece of furniture in any living room setting. It incorporates 
a single woofer, partly horn-loaded and partly resistance-controlled by friction loading: two cone^ype 
tweeters (very smooth); and crossover at 6500 cps. It fits nicely into almost any corner, measuring 
only 19" along the wall and less than 34" from the floor. It covers the 50 to 15,000 cps range without 
peaks or that cramped, constrained effect — a very rare virtue among smallish systems: handles 20 
watts continuous power: is finished in nearly indestructible formica: and costs just $119.95. 




The Christmas shopping season is also a particularly good time to remember that you can always save time and avoid the crowds 
by taking advantage ol HABVEY's lamous mail order service. Shop Irom these pages, lookmp some ol our older ads, enclose a postage 
allowance with your payment (excess will be promptly re/undedl, and have laith in our fecommendations and our money-back 
guarantee. Between the two, you can't lose . . . 



HARVEY RADIO CO., INC. 1123 Avtnut of thi tmithta (bth Avt. m 43ril it,\. New Tork H.t. JLhkon 2<15O0 
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ANOTHER 




the N-10102 Convertible Crossover Network 



i ^^^^^^ 


Wired as an N JOl it has an S-Ohm 
6-db-per-octave Crossovers at 800 and 
woofer Bozak B-302 Speaker System. 

when your B-302 grows into i 











THE R. T . 



juit remove two leads and transfer two Others, 
and you have the I6-Ohm Impedance and 
the same s/ow Crossovers at 800 and 2500 
Cycles needed for this outstanding System. 

For the magnificent four-woofer B-310 and B-400 , . . 

add a condenser bank and change four leads for the 8-Ohm 

Impedance and s/ow Crossovers at 400 and 2500 cycles. 

The N-10102 Crossover Nefworlt, lilte flozalt toudspeokers, is never 
oufgrown . . . never becomes ofaso/efe. Togefher they mean 



BOZAK 



SALES COMPANY 



BOX 966 • DARIEN • CONNECTICUT 

EXPORTS: ELECTRONICS MANUFACTURERS' 
EXPORT COMPANY. PLAINVIEW. NEW YORK 



Class II, groui»s D, E, and F. All models 
,irp nvailnhle wllh bu'lt-in line mnirliing 




transformers. Free catalog description 
will be mailed upon written request. V-11 

• Tuintable Base. Beauty of appearance 
and scientific design are combined in the 
new turntable base recently introduced 
by Ingalls Electronics Company, 30 W. 
Putnam Ave., Greenwich, Conn. The 
mounting board is iIoat-mounte<l on spe- 
cially-developed latex-impregnated felt. 




which reduces the effects of feedback to 
a negligible minimum. Adjusi;)bii; inserts 
(also available separately) In ench leg 
provide accurate levelling. The base is 
available in a wide range of hand-rubbed 
finishes. Dimensions are 20" x 20" x 5"d. 
Deluxe in every respect, it wIM enhance 
the performance of any turntable wUh 
which it is used. V-12 

• Ooodmans Mid-High and Hlg-h-Fre- 
Quency Speakers. Designed for use with 
the Goodmans Audioni woofer to form a 
three-way speaker system, the Midax and 
Trebax drivers cover mid-liigli and high 
frequencies, respectively. The Midnx is a 
pressure- type unit with frequency range 
extending to 8000 cps. The Trebax, illus- 
trated, is equipped with a built-in horn 
and extends tlie range of the system to 




I5,OU0 cps. Recommended ci'ussover fre- 
quencies are 750 and 5000 cps. Impedance 
of each unit is 15 ohms. The Trebax may 
be used with any Goodmans full-range 
Axiom speaker to form a two-way system. 
In conjunction with the new speakers 
Goodmans has also introduced matching 
crossover networks. For complete infor- 
mation wriie Rockbar Corp., 650 Halstead 
A\'e., Alamaroneck, .N. Y. V-13 
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• O-E Transistorized PreampUfler. Using 
a tube-traiisistor combination, tlie new 
General Electric Model Al-203 preamp is 
believed to be tiie llrsi in the industry to 
coml>ine tlie economy of tube-designed 
circuitry witli the low-hum performance 
of transistors. A self-powered unit de- 
signed for operation from regular house 
current, the preamp will operate with 
all types of standard magnetic pickups, 
and is e()uii>i>ed with slide switch to 
convert from phono to microphone oper.i- 
tion. It is provided with full IlIA \ equal- 
ization for phono playback. Frenuency 
iiinge is 30 to 20,000 cps. The unit is 




d scribed as "supersensitive" with an 
n-t'.iivolt input and a 1-volt mmiinum 
o .tput. Three input jacks are provided; 
o:,e for low sensitivity, one for medium 
sensitivity, and another for high sensi- 
tivity, to match the voltage output of 
v.'irious cartridges. A high-gain double- 
triode voltage-amplifier tube is used fol- 
lowing the input transistor to provide out- 
put level in keeping with the input sensi- 
tivity of most standard amplifiers. Also 
shown in the photo is the new O-E high- 
frequency speaker and its associated di- 
viding network. General Electric Company, 
E ectronics P.irk, Syracuse, .\. Y. V-14 

* Heathklt Audio VTVM. This new VTVll 
kit eniphasi^tes stability, hroad fre<iuency 
response, and sensitivity. It is intended 
especially for audio measurements and 
f(i measuring low-level a.c. in such cir- 
cuits as iiower-supply filters. Circuit de- 
sigTi employs a cascode amplifier with 
C£ thode-follower isolation between the in- 




put and the amplifier, and between the 
output stage and preceding stages. Input 
impedance is I megohm at 1000 cps. The 
exlremely wide voltage range covered by 
th. Model AV-3 makes it particularly 
va-'uable for experimental laboratories as 
well as for service work. A.C. rms ranges 
ar 0- 01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 
voits. VU ranges cover -52 to +52 db. 
Multiplier resistors with tolerance of 1 
per- cent are employed for maximum ac- 
curacy. The Keath Company, Inc., Benton 
Harbor, .Mich. V IS 



the professional tape recorder 
that eliminates 
every editing and cueing problem! 




P-60-AC 



7/ie magn\V\CBn\ new Magnecord P-60-AC is designed for fhe per- 
fectionisf and fhe professional as the ulfimafe in durabilify, frequency 
response and ease of operafion. 



This sensational new recorder has justly 
been named "The Editor" because it 
meets every professional retjuirement 
for simplicity, speed and versatility in 
editing, programming and cueing. For 
example, with the machine in the 
"edit" position and the head cover 
open, the tape is easily moved for 
marking or cueing because of the free 
floating reels. For perfect cueing, you 
merely grasp each reel and glide the 
tape over the heads while the tape 
lifter knob is in manual cueing position. 
There's also an ideally easy way to cue 
up the spot — just another proof that 
"The Editor" will set new standards of 
excellence in broadcasting studios! 

Conforming with all NARTB charac- 
teristics, the P-60-AC rack-mount re- 
corder is powered by 3-motor direct 
drive, with two-speed hysteresis syn- 
chronous drive motor. All controls are 
swiftly operated by push button. Tape 
speeds of and 1.5 IPS are instantly 
changed by switch. Deep slot loading 
and automatic tape lifter for fast for- 
ward and rewind. 

Solenoid brake control automatic- 
ally prevents tape spillage. Takes ' 



NAB reels; automatic shutofT at end of 
reel prevents thrashing, tape breakage. 

Separate erase, record and playback 
heads allow simultaneous record and 
playback. The new P-60-C ampliBer 
makes perfect equalization simplicity 
itself; the result is lifelike sound from 
every recording you make! 

The P-60-AC has potted laminated 
heads which give the longest head life 
possible. Frequency response 40 to 
15,000 cycles at 15 IPS; 40 to 12,000 
cycles at 7}4 IPS. Signal to noise ratio, 
55 db. at 3% THD full track. Wow 
and flutter. .2% at 15 IPS; timing 
accuracy, 3 sec. ± in 30 minutes. 

The P-60-AC can be serviced on the 
spot; all motors and controls are on 
separate easily removable assemblies. 
Rewinding time of a 10V4 ' NAB reel is 
under 100 seconds! Never before has a 
professional tape recorder offered such 
precision features at such low cost! 

Full track heads are standard; half- 
track heads may be specified. 

FREE BROCHURE — Get all the 
facts. Use the convenient coupon to- 
day! You'll be glad you did! 



1 101 S. Kilbourn Ave. 
Chicago 24, Illinois 



MAGNECORD, INC. Dipt. AUD. 1< 
1101 S. Kilbourn Av>., Chicogo 14, III. 
Please send me your illustrated folder on the 
new Magnecord P-60-AC. 



Address— 
City 



-Zone Stote— 
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AUDAX TONE-ARM 
NOW IN KIT FORM 

\iivoiif can a.v'rin!i'p il in iihoiil !fl inirniirs- 
aiid save hU'/, \ E\aril> ^lll[^li^alp^ Andax 
"Coiiipais-I'ivoicd" lianM I (j>iinn arm toiig rer- 
Hgni/pil a> ii>p ■•|>!in' rliip' . ■ Selertoi ■ Inilfx"' 
peiTiiits iimlnni a<[jiistiiit'rii (oi any >tylus jires- 
suiT. Ne\s'ly-ilt**,iRne(l rarti.d««' liniisiiig 
iniu all-iin[»oriani stylii>-io-i;n>ovv altxnnient 
at a gtaiirc . Arr<>iiiiiHKjair> ANY rartr'Jge. 

KT-12 $14.55 NET; 
factory -assembled 
$24.00 NET. 




KT-16 $17.55 NET; 
factory-assembled 
$30.00 NET. 



LISTENING QUALITY 

is everylhing 
Impartial Lab reports on the new 
Audak Hi-Q7 magnetic cartridge: 
A leading recording studio: 
"Becaust readings showed an 
amazing total lack of dis- 
tortion, check tests were 
repeated 3 times." 
Consumer sheet : 
"Good frequency and 
traosient response. 
Practically no high 
frequency distortion. 
Low intermodulation 
distortion." 
Listening quality is 
everything - and die new Audax Hi-Q7 
has it to a degree not equalled by any Other 
pickup. But — HEAR it yourself . . . 
t/jere is fio other way! Net $47.70 with 
1 Chromatic Diamond and a Sapphire. 
Other models as low as $20.70 Net. 





STYLUS UALAiNCE 

". . . Ihts really works ■ . ." Canby 
Stop deformation of record groovesi Only 
Audax Stylus-Balance can give you the all- 
important certainty of correct stylus pres- 
sure— ALWAYS. Precision-calibrated like 
a pharmacist's balance. Works with any 
arm and cartridge. Gold Finish. Net $4.80 
(add if shipped from N. Y.). 



LISTENING QUALITY 
CUTTEKS 

Flat to M.OOO cps. 
Distortion 0.6% at 
1000 cps. Fully mod- 
ulates groove with in- 
put of about 16 db 
with 220 lines. Z'j up 
to JOO ohms. Two 
models: 

H.5 . . 

H-4 




FREE ^opy "I ^>-00' 22-imse, 

reference gttide, "ELEC- 
TRONIC PHONO FACTS" — by 
pioneer Mtixiniilhtn W ell — at your 
dealer, or u-rile us. 



AVDAK COxMPAIVY 

JOO Fifth Ave., dept. A, New York 36 
Fine audio'clectronic apparatus oner 30 years 





Edward Zatnall^nby 



Audio for 1957 
— The Pep and the Push 



THK VEKY FiKST scrious article I ran 
into :ifter cotiiing home last fall was a 
liiece ill Scientific American tliat hit 
iiiv- fine, objective, ilistaiit-view mood ex- 
actly, tlioiiph it was pessiiiiistic. It told, in 
chilling iinderatnletnents, ot' the very likely 
(lis:ipi)ear:ince of onr fossil fuel reserves 
— conlj oil, gas — in the near future ; it ex- 
tra polateil curves and quoted detailed 
studies that show our i)roduction llalten 
iug anil liegititiiug to dr(i]i in just a 
tew years from now. What! The world 
prarticnily runs On sucli fuel. Whal of our 
l*;')0 tip autOb? (Ami, in very small letters^ 
what of audio and hi-Ii?) Merely a lon^r- 
range look, a dozeii or so years lience. this. 

li'e hate bdsed a major part of our 
cxi^tetice on liquid fuel. And t/ct we mvsf 
face the pn.Hprct that supplies vill soon 
he inadequate eren for our prest-nt popu- 
lation. IVe can tool' forward to a profound 
reinlution in automotive t ransportation 
nUhin the ne.it two decades." Our Iinge 
(leniniid for oil, tlie nrf-icle says, will still 
l>e "on the rise when production he<jins its 
imxoruhle dfcline," a few short short 
years hence, ''There are importtint politi- 
cal and economic implications in the pro.i 
/net that serion.^ shortapcs will vaate to ihc 
r. S. before thcji aie fell abroad.'' (Take 
tlial, 

DdC'Su 1 il give you the willies? WHiat 
(if audio liMi7, in the t'ace of t,hi:-! sort of 
iMibvv prophecy? Well, youMI be iliiuking, 
we'll liave nuclear energy hy then, and all 
the power we can use, so why w(niy aboiit 
audio l!»67 when you've gfit lit57 lii^lit in 
front of you. Oh yeah? [{end tliia: "// all 
onr prt'.-ivnt cUctrical power were f/enerated 
by nuclear reactors, this would save onhj 
1^ per cent of our fossil f uel. " If you 
(luestioii it, look into the at tide ^;ourself. 
Rut, yon thouglit (and I 'in i^t ill Wiag 
gi iij; yon away from audio, ) 957 ), we 're 
lii'ingiiig ill tinge wew oil reserves all Ihc 
time, fjo \vhy woiiy. '* Since consumption is 
rt.\inti .vo rapid hi " (and lii-(i lakes its 
shnre, reiiieiiiber , "even a 60 per cent in- 
erease would postpone the peal: dates (in 
our oil production capability) only a few 
ucars. ' ' 

The thing, it seems, is inevitable, * ' H'e 
would f>e pleasantly excited bi/ a new JOO- 
miltion-barrel oil field in the V . N., hut 
.■<nrh a field mould amount to onlti a 12- 
dajiti ' snppli/ at our current rate of con- 

7 SO firecnwich St,, .Vew York 14, .V. Y. 



.<ntnptinn. ' ' 

Hey, you're thinking, let's get back to 
important business, to Audio llt57. Well, 
let's, and 1 won't quote more oil stjitis- 
tics. Look in the October Scientific Ameri- 
can if you feel like being further dis- 
turbed. I'll only suggest that when you've 
lieen away from home long enough to see 
A inerica from a wee hit of a distance, 
you'll fall hard for that sort of article 
.simply l.ecanse it lifts you out of the 
microscopic present into a very near fu- 
ture. 

The linest thing, you see, about a lei- 
surely trip away from One's own country 
is t-hat it makes one jiause, so to speak, to 
think. Who are we? Where ate wef Where 
are we going, at such breakneck speed? It 
makes one look hard ;it things as they are, 
as they are taken for giant.ed, here in our 
hectic life at home. Such a triji gives any 
uliservant traveler who stojts long enough 
to let his surroundings sink in tipoii him 
ji kind of ob jectivity t iiat lie can ra rely 
acquire at hdine, in the middle of things. 
That 's how r felt last nionth. 

Well- from oil to audio. I zoomed 
str.iiglit from London right square into 
the midst of the New York High Fidelity 
Show, What an experiencel What, a jolt, 
to find one's self in two such dilTerent 
worlds within Iniurs. I \\rouldn't have mis- 
sod il for anything. 

N'ow dOii't get mc wrong. J 'ni not about 
to issue ;t f-oi II plaint against hi ti shows. 
As a inattc]' of fact, after a suiiinier of no 
audio at all I found the whole show stiniu- 
latiiig a nd exciting and I noticed with 
pleasure a raft of things that 1 probably 
wouldn't have been aware of if I hadn't 
come back sinideniy, fioni such a distance. 
That, you see, is why I travel away, every 
•*o often. Xot (as the boss said) to see 
what's doing in Ruiopeaii audio, nor to 
follow the music festivals (I didn't liit 
even one of them), but simply to be able 
to conie liack and look at the hoine situa- 
tion with fresh ears. It's wOrt,h a lot of 
niuney ami time. 

I <livaded the lii-ti show. I hat^>d to get 
inyselt' en route to it,, and I almost »\vore 
I .just wouldn't go, this time. Itnt I Imdn't 
yet rca lized how neatly I 'd Opened my 
eary and eyes during three months of ali- 
seiicc. Instead of hating the show, I liked 
it a lot. I didn 't even mind the racket, and 
r found the music good every time I got 
to hoar aiiv I.) itself. I liked the fast* 
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stepping hiiSlle of :i typical wihl-and- 
woolly American cornrnercial exposition. I 
thrilled to tlie action, tlie pep, the en- 
thusiasm, the get-it -done push. That's US, 
I thought, and I ^vas glad it was US. 

And so. while the oil si ill holds out 
while there's still a lioimteoiis supply of 
that extremely duliious and complex com- 
modity, 117-volt a.c. nuclear or otherwise 
— wliat's new in Audio for 1957? What 'II 
we have for this next year, as tlic oil-loss 
milleniuiri gets closer and closer? 

Solid Art, Real Hi-fi 

Before you start Iniying up Ijattcry pdtt- 
abies, you might as well indulge one last 
ten-year lling in ]tower consnni])rion out of 
our present unrationed wall sockets. Audio 
for 1957 is all set to burn up the power, 
just as the autos for 1957 are set to dis- 
pose of another chunk of our oil reserves. 
Things are booming along towards an 
evjr-expanding audio market and I was 
honestly astounded at the seoi'e and size 
of hi-fi production outlined for this coming 
year, after the long summer of audio 
parsimony I experienced elsewhere. 

VVhat a gemus we Imve for slieer pro- 
duction. What a gorgeous, wasteful, wide 
open jieople we are, compared with so 
many others who have equally fine brains, 
equally good engineering, but who are 
ge-ired to Caution, who build not for the 
go geous today but for the doubtful to 
morrow, who are more interested in making 
things last than in making tliem obsolete. 
Our audio, like everything else liere, ruslies 
giddily ahead and— if auytliing visible or 
audible is left of it in a thousand years — 
Pm sure we'll he the wonder of future 
historians and archaeologists. 

First, I found that the area of hi-fi 
consolidation is still very much with us 
fo: 1957. Not really very much that is 
radically new. Xo terrific sensations, Jio 
viojenlly new jirinciples. Even the electro- 
static speaker was witli us last year, 
though not in |nodiicl,ion, and the noW' 
blossoming stereo tape tield was incipient 
a good many seaSnns back, though it 
reacfies practicability this year for the 
firsx, time. As in the last several years, we 
are polishing ofl' audio for the I arger 
Public, advancing on a million secondary 
fronts of importance, from the convenience 
of better control systems to the beauty of 
finer looking exteriors. Big em]diasis on 
this last. Tliis year for the first time, the 
hi-t] show was fully as visual as it wan 
aud ble. There are things to look at, and 
not merely the slick paper flyers either. 
The stuff itself is getting to be both hand- 
some and really original in slieer outward 
design. 

We're a dizzy people in some ways and 
no wonder the Europeans don't always 
understaud us. 1 think 1 do a bit. We are 
the most illogical souls on eartli. We never 
appioach a new subject, a new develop- 
men , a now field, with the sort of sensible, 
care ul planning that Europeans expect. 
We lutnp ill with all four feet. We yell 
oui' leatls ofT, we commit every excess in 
the book, we jirodnce hoirilde junk, we go 
off tie beam in every way imaginable. We 
blow up the virtues of everything via The 
printed and spoken word until what we say 
makes no nuM-e sense than monkey gib- 




210E 




330B 




3 NEW FEATURE- 
PACKED AMPLIFIERS! 

(Modeh oaC. 210K rom- 
plei e a tti jtl ifiera, 121C 
prea MI plif ier) Colof- 

marked Green Dot con- 
trols that make it easy 
for your family to operate 
your fii fi system . 
smartly designed mahoga- 
ny cabinets . . . years 
ahead features that defy 
obsolescence . . . that's 
H. H. Scott for 'bi. your 
best dollar investment. 
See for yourself! 

4 NEW SUPER-SENSITIVE TUNERS! 

(ModeU 3J0B, JJiB AM-f-'M tunerg; JliB, 3I0B FM tunen) 
For the first time AM that gives you audio response beyond 10 kc 
. . . FM with new wide-band circuitry that makes drift a thing of the 
past . . . AM-FM tuners equipped for Stereophonic (binaural) operation. 
That's H. H. Scott for '57. Hear for yourself! 

2 COMPLETELY REDESIGNED 
POWER AMPLIFIERS ! 

(Models Sio. S80) Exclusive Dynamic 
Power Monitor on Model 280 affords full 
output on music, yet protects expensive 
speakers against burnout . . variable 
damping controls for perfect speaker match- 
ing ., . new exterior styling . . . clean 
distortion-free performance typical of all 
H. H. Scott components. Judge for yourself ! 

ALSO SEE THE NEW 710A TURNTABLE 



Visit your dealer or write today 
for complete technical specs. 



. ''''''''oZt^o,, 
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The mog/cword/n speakers! 

ELECTROSTATIC 

. . .product of 9 years 

ofJansZen 



research 



and backed by an unprecedented ^ 




The JansZen Electrostatic speaker brings laboratory-perfect sound into 
your living rooml Unlike paper-cone speakers, the Electrostatic transforms 
electrical energy directly into sound, through four electrostatic radiators 
arranged to give 500-30.000 cps. response at 1 20 degree dispersion. 

Each of these four radiators us actually a condenser-type unit with a virtually 
massless diaphragm stretched between the plates . . . driven over its 
entire surface by variations in the electrostatic field. This diaphragm is so 
light, it acts like just a layer of air . . . thereby giving a perfectly flat response, 
free from breakup and resonances in the audible range. An additional 
advantage of the JansZen Electrostatic is that its radiators remain unaffected 
by changes in humidity and temperature ... so stable and dependable 
are these radiators that we guarantee them for two full years! 



yfof, eaitd on n temnrkiil'lr Hen- 
pr)!]ri(ilf In fflf .'Jitn.Tmifhf'JH 




MiihiiKalrty, 
BimlL, WaLhtit 
urifl Utility 

tin request. 



JonsZenfi^QjfjQSTAT/C 

Loudspeaker 



Send for complete literature on the JansZen 1-30 Electrostatic 

as well as the name of your nearest dealer! 

Product of NESHAMINY ELECTRONIC CORP. Neshaminy, Pa. 

Export DivUion; 25 Warren St., New York 7, N. Y. Coble.- Simontrice, N. Y. 



Iwrish. riaiins! Exaggerations! Half- 
truths! 

And yet, in the long run, we eml 
up hiiving done something. We come 
through, in the end, with as much serious, 
jTacticnl, henntiful progress as eouhl pos- 
sihly he desire<I, by the most logical and 
phnined development you could ask for. 
We are n i*eople of nction. and though I 
would hnrdly suggest we are nf the old 
sort, of few words and much aetion, I do 
suggest that it's our ai'tions, our accomp- 
lishments, that arc uur measure, not our 
hillions of worils. AtuI su, with audio. 

.My feeling is that this y.ar the out- 
ward desigTi of audio rnuipononts really 
liegins to apprtiaoh tin- hrautiful, the ar- 
ti.stie, to cdTiipete in gmni looks and in 
tirigiTiality with any craft art nf aiTV time 
in the world 's history. A lug statemcTit, and 
tht-re's plenty of jiniky, foolish, ugly, ini- 
acsthetie audio still around. Yet on the 
whole the stuff is impressive for sheer 
good hmks this year, and I don 't refer only 
to the Tii-w Kiuiies speaker systems, de- 
signi'd Iiy the man who makes the fabu- 
hnis KatTics furniture. 

I mean this quite seriously. I think wt- 
ca a now liegin to look npOTi the audio 
procluet in terms of soli<l, artistii' en- 
ilca vor, to coin pete with anything, aiiy- 
wliere. And the puTik stnfT will get less, the 
g4»od stuff better, if this year's designs 
are any iodicatiiUT. That 's point Xuuiltcr 
Otu' for I!t")7. in my book. 

SiTdiidly, I ilistinetly felt, at this year's 
Idg hi-ti show, that the ([uality of sound 
was improved— i« ^///// imjiroved. There was 
less of that dreadful noise that has been 
kTiuwu aa hi-ti sound these last few years. 
1 .1'ss of the tiTiTiy, srreetchiTig exaggera- 
t ions (if metallic high totu's, less of the 
earth-shaking [lOundiMg bass, that have 
lately lieen all tho rage, though about as 
UTinatural as any sounds iniaginalde. 

.Maybe it was the new aiid mueh better 
location of the show that made the differ- 
ence. We did have uuich l>etter acoustics, 
better smiTid proofing in the corridors, a 
systeiTi of windows looking into each ex- 
hibit, that gave visitors a pr»-view of what 
was inside and so made the w*ide-oi»en door 
a bit less mandatory. More of the sound 
was kejd inside the show rooms than in any 
year I can renuauber. 

KveTi so, I (Muddn 't helj) feeling that 
moderation was in order, with only a few 
glaring (■xceptions. The sound was every- 
where quieter, more musical, less exag- 
gerated. Which redects, T trust, a solid 
advance this yt'ar towards the growiug-u]) 
of big-time hi ti. We are now beginniTig 
to have rt at hi-fi, at last, good souuii re- 
production for the sake of the sense of 
the sound itself, rather than as sheer elec- 
tronic power, ^'on see, we do coTue out on a 
straight and even keel, we Americans, 
after we've had oar tliiTg at zaniiiess. AVe 
always do. 

I was aslonished to lu-ar in a large 
unudier of exhibits :l really good low-basa 
sound, quiet an<i natural. True low bass, 
remeiTdier, is hirg^dy unobtrusive and very 
s(dciom overpowering. It should always be 
audible, aiid even feelable, but it practi- 
cally never should threaten to knock you 
(iv»T. Low bass is mostly just a subtle, all- 
im|)ortaut coloration, a little bit going a 
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long, long, way. That's what we're be- 
^'inning at last to realize, in a grown-up 
son of way. 

I w;is equally pleased to hear any num- 
ber of hi-fi demonstrations at the sliow 
where tiie high end of the spectrum was 
smooth, clean, and natural, without undue 
hmdness. Hard to believe, but tliere it was. 

Somehow I feel tliat the mere fact of 
this sensilde moderation is much more im 
portant than the technical details of how 
it was acliieved. We Ve had available 
good, natural highs and clean, natural 
low bass for some /ears now- — if and when 
we wanted it. Mostly we didn't, and former 
hi-fi shows have merely shown the world 
that tlie hi-fi movement was still, will- 
fully, in the dizzy, all out, nutty stage. 
As long as people wanted it that way, as 
long as Ihe demonstrations had it that way, 
you could expect to find tlie internal de- 
sign of many of our components slanted 
towards the zany kind of sound. But now, 
it seems, we're beginning to want the real 
thing, even if it is less spectacnlar. And 
for that very reason, ecpiipnient this year 
u better, can produce better and more 
nntural sound more easily. 

Good looks. Better sound. Hi fi is grow- 
ing up. This is the big news of 1957. The 
rest, iiiairdy. is a matter of refineuients. ! 
There really was remarkably little of 
startling newness to be seen. Good! The lii- ! 
fi area of dizzy sensat ions is narrowing 
down. Tlie business is getting itself onto a ; 
uKire reasonahlp and iriore solid footing, 
w th standards that become more trust- 
worthy, e.-ich of these years. 

Tlie fact thai hi-ti as a whole is still 
gvowing bigger is an e\'en more pleasant 
sign. Hi-fi can grow, and at the same time 
consolichtte in tnore permanent, nmre Hcnsi- 
bl' form. Good prognosis. Expansion and 
consolidation^ both at once. 

I'll only mention a couple of continuing 
tr irids that showed up well in the exhibits. 
T le biggest were the electrostatic speakers 
ai d the stereo tape players. In both cases 
th re is concrete evidence this year of 
practicality, where in the jiast we're seen 
mainly stufT for the Few, at a price. 

There were enough new small stereo tajie 
phonographs shown this year to make it 
clear that two-channel stereo tajie is liCre 
in a practical way for ])lenty of ]ieople. 
Not cheap yetj not by any means a mass 
pr duct. But there are players, quite rea^ 
BOnably priced, and there are tapes, dozens 
and dozens of tliem of all types. Big prog- [ 
reps in jiraeticality over last year. | 

The several full-range electrostatic loud- [ 
spt akers demonstrated this year were 
strictly for practice, and not for home con- ] 
sumption. But the electrostatic principle | 
is now solidly established in its most Use- | 
fill area, the up])er range of musical tones, i 
The commercial electrostat ic 's tweeter and 
mid-range coverage while still expensive , 
is ow definitely within reach of anybody, i 
and well worth it too. A lot of that new 
and lieautifullv natural hicli-range sound , 
I heard was due to the electrostatics 'hat , 
we:e on hand throughout this year's sliow. 

Indeed, I suggest, the purity of good [ 
electrostatic highs has had much to do with 
showing up the tinny deficiencies of a lot 
of >nr recent "hi-fi" sound. Once the all- 
potent public gets its ears on really clean 
(Continued on page 98) 




BELT-DRIVE FOR 

FREE HI-FI 




py^^y I , all motors vibrate more than the groove amplitude, 

* necessitating isolation. 

py^^y 2» motor vibration never reaches the turntable in Com- 

* ponents Professional Junior because its belt-drive is 
engineered to isolate the motor from the turntable. 

py^^y 2« only a belt-driven turntable can achieve rumble-free 

* performance. 

Compote the Professional Junior with five other 
makes for rumble-free performance at a budget price. 



Feotures 


Professionol 
Junior 


Brand 
A 


Brand 
B 


Brand 
C 


Brand 
D 


Brand 
E 


Belt Driven 


Yes 


Yes 


No 


No 


No 


No 


4-Speed 


Yes- 


No 


No 


No 


No 


Yes 


Noise Level 
60 DB 7 cm 


Yes 


No 


No 


Yes 


Yes 


No 


Wow & Flutter 
0.1% r.m.s. 


Yes 


Yes 


Yes 




Yes 


No 


Eliminates 
noisy idlers 


Yes 


No 


No 


No 


No 


Yes 


Price Under 
$40 


Yes 


No 


No 


No 


No 


No 




* Accessory for Extra Speed $2.50 each 



Hi-Fi Do-lt-Your&elf Records 89c at 
your dealer, or $1.00 postpaid from 
Components Corp. 



Components Corporation 



DENVILLE, NEW JERSEY 
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The Crommes Premier 212 

A deluxe equalizer pre-amplifler control 
center, the Crommes Premier 212 pro- 
vides the ultimate in high fidelity per- 
formance. Featuring exceptional flexi- 
bility with 14 controls including 6 posi- 
tion turnover and roll-Off record com- 
pensators, bass, treble, presence and low 
frequency balance controls. 8 inpuls v./ilh 
2 phono channels and equalized tape head 
input. Frcq. Response: +0.1 DB, 10 to 
20.000 CPS. Distortion: 0.5% harmonic 
and 0.1% intermodulaf Ion at ] OV out- 
p^jf. Finish: Charcoal Cray and Brass. For 
tabletop or cabinet Installation. 

Net Price $129.50 

Crommes Premier 260. 60 Watt Basic Am- 
plifier. New advanced high fidelity cir- 
cuitry. Featuring direct coupling, cathode 
coupled phase inverter, feedback cathode 
follower drivers and pusn pull 6650 tubes. 
Premier fidelity assured when combined 
with the Crommes 212. 

Net Price $169.50 



Aik your Deultr to t/fiiioiis/iu/i- the Pre- 
mier 212 titid 260, or ivrr/v for lOiiiple/c 
ipccificatiom. 



Crommes 



Division of Precision Electronics, Inc. 
Dcpf. A-11. 9101 Kini; Sf.. 
Fr.inklin Park. III. 

□ Send comp'ete specifications. 



Name 
Street 
City . 



Zone 



State 



INTERACTION CONCEPT 



(from page 36) 



icai'er the response b:iiid tlitin the other 
three, the coriiple.\ atteuu.ition f.ictor may 
written. 

A - I' - 3{1 II r + jii' 

j{J + n)x-j(3n + l)x' (29) 

Tlie .Tltemialion response then becomes, 
dh = 10 log,„ [F' + {(n+3)'-6F(n + l) )x' + 
(3n-2n-yS-yUF)x'-y(3n' + l)x' + n'x'] 

(30) 

(Ih = 10 log,„ [ /■• + (16- 12F)x' + 

(4 + SF)x' + 4x' + x'] (30a) 

(lb = 10 log„ fF + (ii'-6nF)x'-v (5n' + 

2nF)x> + 3n'3^' + n'x'] (30b) 



Fs 



d(.fx„' + l)(x„- + l)' 



(36b) 



The height of tlie peak can be determined 
by using tlie same value of Xp and Fp sub- 
stituted into (30), normalized to zero level 
for the amount of feedback used (Fip), 

16(l-^xp')(l -xp>)' 
,/b,,„. = -Wlog„^--^--^^^.^ 

(S7a) 

(l-3xp')' (l-\-16Xp') 
dbp,,, = - 10 log,, — 

(37b) 

The response characteristic at the peaking 
boundary, .'ilso normalized for level, is 



dlj - 10 lug,. 



36(n + iy (3n'-2n + 3) + lSn(n + l) (n + 3)' 



(n + 3)t 

36(Sn' + l) (n + i)' 



Feedback for tlie peaking boundary is given 
by eipiating the coeflicient of x' in (30) to 
zero ; 



(" + ^)-- 
6(n + l) 

Fp = 4/3 

Fp = -n/e 



(32) 

(32a) 
(32b) 



(S3) 



(31a) 
(31b) 

Tile stability boundary is obtained by 
equating both imaginary and real parts of 
(29) to zero, giving the frequency of 
oscill.-itioii, 

3 + 11 

X.' = 

' Sn + 1 

x„' = 1 

X - ' - 1/3 

and tlie feedback necessary, 

(«+3)(«n' + 9n + 3) 

(5n + J)' 

/■■, = 5 (33a) 

r,-.8n'9 (SSb) 

The range of feedback between the peak- 
ing and stability boundaries is given by, 

/•■, _ 6(11, + l)(8n' + 9,1 + 3) 
J'p ' (n + S) (Sn -M) ' ' 
F,/Fp=15/4 (34a) 
F,/Fp = 16/S (34b) 

The relation between feedback and fre- 
quency of j)e:ik can be plotted by differen- 
tiating (30) and solving for F, 

_ X,,' + 3Xp> + 2Xp' + 4 
F,p- g^^^ 

(4Xp' + l)(Xp' + l)' 

or, noi'in.-ilizcd to "excess feedback," by 
dividing by (31), 

3(Xp' + 3Xp' + 2Xp' + 4) 



(34) 



(3Sa) 



36n'(n + l)' | 



(3S) 



\ IS 9 9 
db = 10\og,„\l + ~x'+-^x'+ 



'J 



(SSa) 



(31) db = 10\og,„[l + 120x' + lOSx' + 36x'] 



(SSb) 

When the four-stage arrangement is 
changed to two rolloCfs at each of the alter- 
nate values, the complex attenuation factor 
may be written, 

A-F-(n' + 4n + l)x' + n'x' + 

j2x(n + l)(l-nx') (39) 

The attenuation response then becomes 
db = 10 log,„ [r'+{4(n + l)'-2(n' + 4n + 

l)F}x' + {2n'F + (n' + l)'}xi + 
2n'(n' + l)x'+nix' (40) 

db = 10 log,. [/■■-■ + (16 - 12F)x' +(4 + 

2F)x' + 4x' + x'] (40a) 

which is the same as (30a) as rollofrs are 
identical. 

db = 10 log,. [F' + 2n'(2-F)x'+n'(n' + 

2F)x' + 2niX' + n*x'] (40b) 

Feedback for the peaking boundary is 
given as, 

Fp = 4/3 (41a) = (Sla) 

Fp = 2 (41b) 

The frequency of stability boundary oscil- 
lation is, 



4(3 -Xp-) 



(S6a) 



x,' = l/n 
x,' = l 
x,' = l/n 
and the feedback necessary 
1 

F, = n + 3 + - 
F, = 5 



(42) 

(42a) = (32a) 
(42b) 

(4S) 

(45a) = (SSa) 
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F, = n {4Sb) 

The range of feedback between the peak- 
ng and stability boundaries is 

Fg (n' + Sn-tl) (n' + 4ii + l 

7;= Z7,rn + iy ^^^^ 

F,/Fp = lS/4 (,i4a) = (S4a) 

F,/Fp = n/S (44b) 

The response characteristic at tlie jicaking 
boundary, nornialized for level, is 

rib - 10 log,„ I i + n-' ^1 4 | a;' + 

This is normalized to tlie rojiiote frequency. 
Norjnalizing the same jesponse to the early 
rollofr l'i-c(jueucy, 

d6 = JO log,. I / + (^ + j^,) !/' + 

Or, to the mean frei|uency, which is tlie 
ultimate frei|ueiicy of instability, 

d(. = J01og„j J+ + i' + 



TIME-DELAY 

{from page 25) 

in the ein^'lope" ; but the intervening 
vociibulatioii, extolling the supposed 
merits of "real, gciiuwine, siimilated 
diamoniis," has been harmlessly dissi- 
pi.ted as milliciilories of boat, instead of 
raising your blood pressure by inilli- 
n] ters of mercury. 

Pakts List 

Main Control 

1 SeeZak expandable chassis, 4x6x2, 

with bottom plate 
4 %" rubber feet, with mounting screws 
1 \ni]>hcnol 91MC3F female cable con- 
nector 

1 Potter & Brumfield MR-llA relay, 

)1'I)T, 6.3 V. a.c. coil. 
1 O ohni 1-watt carbon resistor 
1 Dialco 705 socket 
1 aif44 ]iilot lamp 
1 Aniperite fiC90 time-delay unit 
1 Switc-ljcraft .U OXi jack, 3-cct. 
1 Toggle switch, SPSf 
1 Uniniax MXJ-1 push button, SPDT 

Mam Cord 

1 'Vrnphenol 91MC3M cable connector 

1 Switchcraft 267 phone plug 

Jesired length of 2-wire shielded mike 
■able (limit 50 ft.), Beldeu 8414 

J<x'ension 

1 Aluminum box chassis, l%xl%x2Vi 
in. 

1 Switchcraft PJ-068 phone plug 
1 liubbor gromniet, to fit mike cable 
1 Switchcraft 201 push button, SPST, 
K. O. ■ . . 

I.esired length of 2 wiro shielded mike 
(able (limit 50 ft.), Belden 8414 
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N E W ! 




Altec's sensational 260A amplifier 

delivers the most 
undistorted p ower p&r dollar! 



Altec Lansing engineers invite you to check care- 
fully ttie amazing specifications of the new 260A 
amplifier. They believe you will agreethat 260watts 
of power available throughout the extended fre- 
quency range of 40 to 15,000 cycles sets the 260A 
apart as an outstanding development in the field 
of heavy duty amplifiers for public address, indus- 
trial and laboratory use. The fact that this entire 
poweroutput is available at less than 2% distortion 
also indicates the high quality of this highest 
power Altec amplifier. 

Regardless of whether your amplifier needs dic- 
tate a power output of 10 watts or 260 watts, an 
Altec Lansing amplifier is your best choice to de- 
liver the most undistorted power per dollar. 

Altec Lansing also manufactures a complete line 
of high quality microphones, control consoles, 
loudspeakers, horns, tuners, scientific instru- 
ments, theatre systems, public address systems, 
high fidelity systems and transformers. 



^^^^^^^^^^k^;-^ loudspeakers . ampiiliers • pteampliliets . tuners . enclosures 

' 1 ■ I n 

^^^^^^I^M Dent. 11-AP 

tTsfSftTcogpoglmSr^B 9356 Santa tvlonica Blvd.. Beverly Hills. Calif. 
^^^■■^■^^1 161 Sixth Avenue. New York 13. N. Y. 



j SPECIFICATIONS: 

I Gain: 50 db; 30 db, bridging eoOobmline 
Input Senshivity: 1.2 v rmSiSOO ohms 
Power Output: 260 watts 9 less thin 2% 

' tlid,45cycles.t5KC 

I Frequency Response: @ 10 watts, ± O.S 
db, 20 20,000 cps^ ± 3 tt, 5-70,000 

CPS 

I Source Impedance: 500/600 ohms and 

5,000 ohms bridging 
I Load Impedance: 9, 19 (70 > line), 65 
(130 V line) ohms 
Output Impedance: Less than 12?t of 

nominal load impedance 
Noise Level: -16 dbm; 70 db below 
' rated output 

Controls: Meter switch-Plate current 
I balance 

Power Supply: 105/117'125 «olts, 60 

cycles, 600 watts 
Tubes: 2.e«U6. 2-813. 2-3628. 
1-5R4Gr> 

, Dimensions: 18' H X 19' W X 14-1/4" D 

Color: Blue gray 

Weight: 186 lbs. 
I Accessories: #12156 wall mounting 
assembly 
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Hi . . . Mr. Hi Fi 
This is It . . . 

The BRADFORD 
Perfect BAFFLE' 




Radically new idea in loudspeaker en- 
cloiures. Not a bass reflex or folded horn. 

The primary purpose of a loudspeaker eocloi- 
ure is to prrvent destructive sound caocellatioo 
that takes place at low fretfuencies, when the 
front and rear waves, emanating from both lidek 
of the speaker cone, merge. 

It is obvious that no rear waves can escape 
through a totally rnclosrd cabinet, and it would 
be the perfect baffle, except for one reason. The 
air prcuure within the cabinet acts as a cushion 
npon, and therefore restricts, cone movement, 
lliis causes loss of life and color. 

The BRADFORD Perfect BAFFLE is totallv 
enclosed, yet )t relieves cone pressure by an 
Ingenious device that operates in unison with 
cone movement. 

Sinc4 thii action conforms to en uitimalt 
tnsnfific principlt, tht BRADFORD Ptrf4Ct 
BAFFLE u tht only tncloturt that can give you 
the utmoit in touna reproductton. 

And that, specifically, is . ■ . 
ALL THE BASS, full, rich, clean bais, clearly 
diatioBuiihing each contributing instrument, 
down to the lowest speaker frequency. 

NO BOOM. Absolutely no boom. Boom, or 
"one note" bau. is not high fidelity. 

NO FALSE PEAKS. Does not "augment" bau by 
false peaks that are really diitortiooi. 

ANY SPEAKER. Accommodates any speaker . . . 
any me, weight, shape or make. 

NO TUNING. No port tuning or speaker match- 
ing. 

ANY POSITION. Operates in any room position. 

NO RESONANCES. No false cabinet or air reso- 
nances. 

COMPACT. Sizes for 8" & 10" speakers, 12" x 
12" X 9"; 12" & 15" s[>e.-)k€rs, 17" x 17" x 14". 
Prices: finished $39.50 & $69.50 respectively. Un- 
finished Ilirch $34.50 & $59.50. 

REAL HARDWOODS. In all popular finishes . . . 
mahogany, blond, ebony, walnut. 

INCOMPARABLE CONSTRUCTION. Hand 
made, hand hnished ... by master craftsmen. 
All walls %" (hick. 

GUARANTEED. Unconditionally guaranteed to 
oui-perlorm any other enclosure now available 
regardless of siie, weight or price. 

It you want the very best speaker en- 
closure and will not be misled as to real 
performance by deceptive size or price, 
see your audio dealer at once. A demon- 
stration will convince you. Or write for 
literature. 



BRADFORD 
pct^ BAFFLE 

BRADFORD & COMPANY 

27 E, 38th St. NEW YORK 16. N. Y. 



MICROPHONE PLACEMENT 



{from page 44) 



only e.xpeiinieiit can (ieteiniine the best 
placement, within these limits, in each 
individual case. 

Figure. 5 illustrates the three dimen- 
sions to which these limits can be ap- 
plied. Firet, the microphones should he 
the distance d apart; that is, not so great 
as to give a 40 50 millisecond delay be- 
tween channels on the most distant 
sound source, and not so small as to give 
less than ahout 3 milliseconds delay. 
This is in accordance with the Haas 
curve of Fig. 3. Second, the microphones 
should he a distance w fiom the sub- 
ject. This distance is a finiction of d, 
since it is a compromise between having 
the microphones close enough to get ade- 
quate separation between channels, yet 
not so close as to lose "balance" or the 
reverberation of the hall. This will, in 
most cases, avoid the possibility of being 
so far away that tlie time differences be- 
tween channels arc equalized. It is also 
evident, then, that w is also related to h, 
which is the height of the microphones 
above the floor. The limits are clearly 
the same as for to. The hope of a de- 
rived formula, empirical or otherwise 
vanishes w'hen we consider the number 
of additional variables. The size and 
characteristics of the hall or studio will 
be a consideration since, just as in mon- 
aural, there will still be standing waves, 
llutter echoes, irregular reverberation, 
and so on, to contend with, and there- 
fore cai-eful attention must be given to 
the microphone placement that pro- 
duces the best "sound." If the subject of 
the stereo pickup is an orchestra, the in- 
dividual musicians may be placed to 
pro<luce time differences according to 
the Haas curve of Fig. 3, ignoring in- 
tensity ditTereiices until the final "ad- 
justment" of the apparent location is 
considered. Since musicians understand- 
ably take a dim view of being moved 
too far fi-om their standard orchestral 



setup, flagrant abuses of this are un- 
likely to occur. 

Perhaps the best stereophonic re- 
cordings in e.xistence have been made in 
large concert halls, where conditions — 
such as large time ditTerences not easily 
overcome liy movement in the listening 
lOOm — are ecnerally favorable to the 
stercojihonic illusion. The situation is 
not the same, however, with so-called 
"popular" music. Hue to the nature of 
the music, the monaural microphone 
technique generally in use is a "close 
to" pickup in order to obtain i)rescnce 
and intimacy, then artilicini reverber- 
ation is added to replace that which is 
lost in the close microphone placement. 
If this technique were employed in 
stereo the result would be two-channel 
monaural sound with no spatial effect, 
since the isolation of the instruments on 
each channel would be more or less com- 
plete, and there would be no chance for 
the precedence effect to operate. One 
solution of this problem is to use a 
separate pair of directional microphones 
for the soloists, allowing the regular 
microphones to pick up the ensemble. 
A good test for the spatial effect is, 
using one instrument or section at a 
time, to shut oft' the channel with the in- 
direct sound and notic<> how much of the 
"room sound" is lost. The placement 
which gives the maximum loss of "room" 
will be oijtimum. More difficult prob- 
lems can be e.\pected when both mon- 
aural and stereophonic recordings must 
be made at the same time, but if the 
principles of stereophonic sound are 
kept in mind, the best possible solution 
should be attained. 

The reader is strongly urged to study 
the referejices cited in this article, since 
what has been presented here is no more 
than an elementary review of a complex 
and still largely unexplored subject. 



HUM REDUCTION 

(from page 40) 



the shield only at the chassis that is re- 
ceiving the signals, because it acts only 
as a hum shield and is not carrying the 
signal currents. 

Over the yeai^, use of the ground 
buss has become more and more univer- 
sal. It is virtually a requirement when 
using aluminum chassis, since it is ter- 
ril)ly difficult to make solder connections 
to the chassis, because of the inherent 
o.xidation of aluminutu. With the 



ground-buss system, all circuit, elec- 
trolytic-capaeitor-can, and tube-shield 
grounds are made to a relatively heavy 
(#16 or larger) hare wire. In turn, this 
ground buss wire is connected to the 
chassis at only one point. For best hum 
reduction, this connection point should 
be physically located at the point of low- 
est audio level ; which usually is the in- 
put jack of the amplifier. If there is 
available no input jack which has a 
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solidly grounded fiiime, a large lug may 
be soldered to the buss wire and then 
bolted to the chassis at the actual point 
where the audio signals are at then- 
lowest level. 



Filament Circuits 

Allernating current taken fioiii the 
6.3-volt winding of the powei' trans- 
former for use on the lilanients of low- 
level, higli-gain preauipliliers will fre- 
quently lie aniplilied along with the 
audio voltages jiassing llirough the tid)c's 
if there is any eapacitive coupling to 
the input-grid circuit. This can he over- 
come completely in one way, Fig. .'t, and 
possibly several others. By ajiplying 
direct current to the filauients of the 
low-level tubes they will be bum fice. 
When using a full-wave bridge selenium 
rectifier, a high-value electrolytic filter 
capacitor will be needed to raise the d.c. 
output voltage to the re(|uired ainoiuit, 
as well as for bum filtering. 

Where this arrangement is not pos- 
sible, a low d.c. bias voltage applied to 
the center top of the 6.3-volt a.c. circuit, 
as in Fig. 4 prevents beater emission to 
th(! other tube elements. Any point in 
the circuit where appro.xinuitely 250 
volts d.c. is available may be tapped to 
provide the low d.c. voltage needed. 
Since this drains only about 3 inilli- 
an.peres of current, there is no problem 
of overloading the power supply. If a 
hum-balancing potentiometer is not be- 
ing used, the same d.c. bias should be 
introduced into the center-tap of the 
6.3-volt winding. Do not connect the cen- 
ter-tap at all when using a balancing 
potentiometer or when one side of the 
6.3 volt winding is grounded, a practice 
thiit is not reeomrueiided. 

f you must use a plain uiinioditied 
a.c filament-voltage source, always use 
a hum-balancing control and ad.just for 
mi dmuni bum on the loudspeaker or 
observed on an output meter. This is 
needed because the center lap of the 
transformer winding is not always ex- 
act y at the center. Kiually, twisting the 
a.c filament leads, rather than running 
thcni parallel to each other, effects an 
important hum cancellation. 

Other and more complete articles have 
been devoted to the matter of plate sup- 
ply hum filtering. However, more filter 
capacitance is necessary for low-level 
aiioio stages than for high-level ones, 
but that the effect of this capacitance 
is fully realized only when it is added 
in successive isolated power sujjply 
stages, rather than all "taeked on" at 
just one point, A filter choke is, nowa- 



WORLD PREMIERE 




A king can have no better 
than this "2300" . . . the 
newest look and performance 
in High Fidelity amplifiers. 

Pictured above is the new Bell "2300", twenty watt. 
Other new designs are available in 10 to 40 watts. 
The specifications of these >iew Bell amplifiers 
are the best in the world today. 
The controls, all closely grouped in the center panel, 

present conveniences you've always longed for. 
You cannot buy a better engineered or better styled 
High Fidelity amplifier . . . anywhere. 

NOT JUST NEW VERSIONS OF OLD MODELS 
but . . . COMPLETELY NEW DESIGNS 

For "Operation 2300", Bell assembled a group of electronic engineers 
with knowhow ... a group of designers with imagination . . . and 
gave them an order — "Create a line of High Fidelity Amplifiers fliat 
will produce brcathtakingly-realistic sounds — and will be styled lor 
traditional, contemporary and modern living." 

The "2300" line is the result of this far-reaching project. You shoulJ 
see and hear it. Your nearest Bell dealer will gladly demonstrate, for 
you, a remarkable "2300". Write us for his name and detailed "2300" 
literature. Bell Sound Systems, Inc., (A subsidiary of Thompson I'lod- 
nets. Inc.) 559 Marion Road, Columbus 7, Ohio. 



'World Renowned For the Best in Sound 
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Magnificent 




The world's finest 
hi-fi tape recorder \ 



Series \, 
3A/N 



oudlophile net 



^37950 





professional 
quality at nominal cost 

The world-famous FERROGRAPH magnetic 
tape recorder, designed and developed pri- 
marily for professional use, has been 
re-styled for YOU — the discriminating 
audiophile, the progressive educator, the 
efficient businessman, the music lover. 
Standard equipment with the British Broad- 
casting Corporation, It Is a byword with 
cultural, educational and scientific users 
throughout Europe. The FERROGRAPH is 
unconditionally guaranteed to meet the most 
critical performance requirements. 
Two models of this versatile dual-speed, 
dual track recorder are now available In 
LIMITED QUANTITIES, with tape speeds of 
3Yi" and 7Vi" of IVz" and 15'" per second. 
Both models feature the employment of a 
synchronous hysteresis capstan motor pro- 
viding unparalleled long-term speed stability, 
thus avoiding pitch errors on playback. 



ALL FERROGRAPH RE. 
CORDERS AND TAPE 
DECKS have three mo- 
tors. Custom installa- 
tion models with t;tpo 
speeds of either. 7 Vj 
and 15 ips, or and 
TVs ips are available. 
(Custom model 66/H 
illus. at lettl. 



Wrtit tor per^o^monce 
iptcifhallont and Ihv name 
of Ihe tranthiled dealer in your area. 

ERCOMA €ORPORAriOM 

(CiMtronIc n>''l*ion) 
5S1 Hfth Aye., Dept. f. York, N. Y. 

Canada: Astral Electric Co., Ltd., 
44 Danforth Rd.. Toronto 13 



(lays, iionnally needed only in power 
aiiipliliers having large dfferenees be- 
tween no-signiil and peak-signal current 
drains if the d.e. voltage is to remain 
essentially constant during these cur- 
rent swings. 



Line Cords 

Some consideration must lie given to 
the 117-volt line cord. Xaturally, it 
should he kept far away from audio 
eomi>onents after entrance to the chas- 
sis. If tliis is impossible, a #18 2-eon- 
ductor sliieldcd wire may lie used as a 
line cord, with the sliield grounded to 
the chassis or ground luiss at one point. 
After the amplilier has wai'med-u|i, dis- 
connect the power plug, turn it 180 deg. 
and reinsert. Leave the plug inserted in 
the way that yields the least audible 
iium. 

Insertion of a low-value paper ca- 
pacitor (.05 to O.lnf) between one 
•'leg" of the a.c. line and ground, (the 
outside foil of the capacitor should be 
connected to ground) t're(tucutly ser\-es 
to reduce linni. lixperinu-nt to sec which 
ot the two wires shoiUd be tittered, for 
although both will accept a capacitor, 
usually only one will be ett'ective, re- 
gardless of the way the ping is inserted. 
Tlie only ditliculty with this arrange- 
ment is that a potential equal to half 
the line voltage now exists between the 
line and the chassis. If the ])Ower plug 
is imjiroiierly inserted, it will be pos- 
sible to get a slight electric shock should 
yon touch this chassis and another one 
simultaneousK . This danger often far 
outweighs the advantages of using the 
capacitor. 

It has been customary for many years 
to eoiiibine the a.c. power switch with a 
volume or tone control. The critical 
user will want to avoid this close associ- 
ation of relatively high current and high 
voltage with low-level audio. Use a 
separate switch for the main power. 
Keep all capacitors and resistors carry- 
ing audio voltages as close to the chassis 
as possible, for the chassis serves to 
' careli" the hum directed towards these 
components. All transforaiers which 
liave frames bolted to the chassis could 
have the paint removed from the jioints 
that touch the chassis, in order to pre- 
clude the possibility of a high-resist- 
ance ground. 

No attempt has been made here to ex- 
plain the theoretical reasons for these 
ailments aiul tlieir cures, ileiely to 
point them out takes considerable space, 
and serves to lead the eonstiuctor to- 
ward careful and eticetive practices. 



^rienJi wift admire 
MOW uou use to aJi'antaije 

TRANSISTORS 



in uour 



liooli-UL 




This ENTIRELY SlEW Transistor Hand- 
book will give you KNOW-HOW about this 
m?racle midget of electronics. It analyzes 
different types of transistors and their spe- 
cific applications . , . shows what they can 
do for you . . . and how you can make 
them do it. Reveals how to make hi-fidelity 
circuits more compact — how it makes new 
circuits possible. 

Easy to understand, no major math or 
physics needed. Material organized so that 
professional engineer, radio-TV technician 
or Hi-Fi experimenter can learn hew to 
make compact receivers, oscillators, basic 
amplifier circuits. Describes point-contact 
and junction transistors . . . P-N-P and 
N-P-N tetrode and pentode transistors. 
Covers ENTIRE FIELD! 



Sg.50 



iticluiling poslape. 



21 Illustrated Sections 

Fiindnmenial IVfltiitinni! ni>il • "'>■"»- 

rontnct ■ Junction • Power • Measurements of 
Clinrnrteristlcs • AiialysLs of 'I r.iiis s.0..s 
Transistor Circuits • Photortioiles and I'holo- 
trnnslstors • Tetrode and I'cnimie • I'mrtlcjil 
ronsiili'ratioiis in Clmiits • Noise and Temper- 
ature EtTeels • Aiiilio rrequenry and Power 
Anmliflers • Itadin-FreHiiency .Aninliflcri • 
Audio- Frequency Osdllato-s • llad'n Frequency 
Oscillators • Amplitude Modulation and lii'tcc- 
tioii • rreqiieiiry Modulation and heniodiilat'on 

• Itadio aiiil Television lleceiven ■ liclaxallon 
IKcillaiors • Conipiiter Applieallons ■ Miscel- 
laneous .Xpplleations. 

CHMI'LETK I)\T\ ON r,Q TRANSISTOR.^ 
MAHR rtV THESE MaNIIF \CTUHEKS: Am- 
perex Eleclronie • Bell Teleplioiie • CBS llyiron 

• fieiie-.ll KliTtric • Geriiiaiilitm I'rodnrls • 
Mliinenpoli3-Hflne>-tte]l • KCa • Itndio Kereplor 

• Rayllieon • Sylvaiila Electric • Tesas Instfii- 
meiils • Transistor Products • Western Electric. 



A condensed complete transistor Library 
and detailed INDEX in 410 information 
packed pages . . . 380 illustrations. 

Order your copy today from 

AUDIO 

p. O. Box 629 Mineola, N. Y. 
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NOISE 

( front paffi 



n 



I ar. Jlowi'ver, il' t\u- testing aioa is to 
rvc iiifii'ly as a location for scrppn- 
irig porsoniipl — thp conrorn mprely ))(' 
ing to (Iptpct subjpcts whose hoaring is 
worse than normal by 20 to 25 (lb, then 
a ))ackgrounrl level as high as SO lib 
aeeeptable. 

Noise Spectrum 

There are several reasons i'or eon- 
s dering noise in terms of freiineney 
bands. The frecpieney eonipositioii of 
a noise will determine among other 
flings, its londne.ss. its annoyanee value, 
and its ability to interfere with si)eecli. 
However, the sound level meters listed 
l)revi(msly sujjply information which is 
I'j'rtiuent only to the broad frequency 
!-iH'etruni picture, in no way does the 
operator of the instrument learn the 
IS act extent of the contribution of any 
single frequency or narrow fri'quenc-y 
li.nid to the general over-all noise h'vel. 

I l the final analysis the contribution of 

II e individual frequencies, or of nari-ow 
frequency bauds, is of the utnu)st im- 
1 rtance. For that reason, it is advis- 
a.ile to utilize one of the following tyjies 
of instnnnents in con.innctiou with one 
oj those listed earlier, in order to ob- 
tain a true persjjcctive of the treciuency 
CI nipositiou of the noise: 

1. (leneral Hadio Octave Band 
ir),-)U-.\— /•■/y. !) 
Kailio Sound 



BUILD YOUR OWN 




get custom quality at low cost in 

ALLIED'S own HIGH FIDELITY 
knight-kits 

KNIGHT-KITS flive you the last word In 
HI-FI design, performance and value... and 
they're easy to build from crystat-ctear man- 
uals featuring "Step-and-Chek" assembly. 
Save money— oet true Hi-Fi duality with these 
custom-designed KNIGHT-KITS. 

BUILD THE BEST... AND SAVE! 



knight-kit LINEAR DELUXE 
25-WATT BASIC HI-FI 
AMPLIFIER KIT 



Model S-755 



(4450 



vv 



Williamson-type Circuit 
Printed Circuit Board 
Chrome Plated Chosiii 



DcKigneil to satisfy the most critical liRtener. Intendeil for use with tuners incorporating liuilt-in 
l>reaiiip or with separate preamp. Uses latest \Villiainson-tyi» circuit. Has |K>tte(l, matched 
transformers. Output: Maximum. 4r> watts: undislorted. 25 watts. Frequency response ±0,.i 
dh. 10 to 120.000 CPS. meantired at 20 imlls. Harmonic distortion is only 0.15'"; right up to 30 
watts. Inlermndulali<)n is only 0.27*; at 17 walls and only 5' at 20 watts, using fiO cps and 
" kc. 1:4 ratio. Hum level is Hfi 'II- Iwlow rated output. Output imj^dance. 4. 8 16 ohms. Uses 
two 12AlI7"s, tw() r>a8rs. and a riV4(;. Printed circuit is utilized in voltage amplifier and phase 
inverter stages. Has output tuhe balancing control, variable damping control, and on-off 
switch. Handsome chrome-plated chassis. 14' x » x 2". (Overall height, Complete with all 
parts, tubes and construction manual. Shpg. wt.. 27 llis. 

Model S-755. Itasic 25-watt Hi-Fi Linear- Deluxe Amplifier Kit. Net , , 

S-759. Metal enclosure for almve amplifier. Black finish. Shpg. wt.. 314 H'S. Net . - ..- J4.25 



M4.50 



alvzi'i- Tyi)c 
2. General 
Tvpe 7(iO-15 
i. General 
r pe 7:!li-A 




Wave Analyzer 



Radio 
■/■'iff. 10 

t. 11.11. Scott Sonnd .\nalyzer Tvpi 
4-OA— y-'if/. 11 

.'i. llewiett-l'ackaril 
.\ alyzer Model .30ll.\ 

li. Western Klertrie 
M idel 

7. Kleetrodviie Wavi' 



kniglit-kit 

10-WATT HI-FI AMPLIFIER KIT 



kniglit-kit 

20-WATT HI-FI AMPLIFIER KIT 



■i>><'il 



llarnioiiic Wave 
Wave .Analyzer 
Analyzer Jloilel 
S. I'anoramie Sonie Analvzer .Model 



Model S-753 
$2350 



A?-l 

Wliy is the 
ir '((neneies 



baiid.s of sneli 
Ih' elleets of noisi 
pe irs ill tlie re.sull.- 



contrihntion of sinijle 
of narrow freipieney 
iniportanee in stndying; 
The an.swer ap- 
ot work done by 
Fl teller and .\lnnson of the Hell Tele- 
pi one Lahoratory in the early lO.'lO's. 
Fi lure VI is a plot of tones heard, using 
earphones, which are equal in loudness 
to the standard reference tones of 1000 
ep-. The frequency response plotted 
a^ linst sensation level illustrates the 
noiilinearity of the function of hearing. 
The paranicter.s are I he various lond- 
ncs3-levels associati'd with the refer- 
ence-tone signal intensities. All other 
frtquencies are e<|nated for equal loud 



FamntiK for wide reflfionse 
and smooth reproduction at 
low ce>Rt . Only 0..'> volt drives 
ani|)lificr to full output. Ue- 
siMintte: - I dh. 30-20.000 
cps at 10 watts. Harmonic distortion less 
than ((..'t'*.' at 10 watts. Interinodulation is less 
than at full output. Controls: On-oflT 
volume, hass. trehle. Input for crystal phono 
or tum'r. Chrome-plated chassis is punched to 
take preamp kit (sec l)elow) f<ir maKnetic car- 
trid^es. Matches 8 ohm siKMkers. Shpg. wt., 
14 Ihs. Complete; ready to huild. 
Model S-7S3. Amplifier Kit. Net . $23.50 
Mod«l S-23S. I'reamp Kit for alnwe. Net (3.10 
S-757. Knclosure for alJovC. Net J3.95 

All PRICES NET F.O.B. CHICAGO 



Model S-750 



True Hi-Fi for less! Re- 
sponse. + 1 db, 20 to 20.000 
cps at 20 watts. Distortion. 
\' 'f at 20 watts. Hum and 
noise level: Tuner input. 90 
dh below 20 watts; magnetic phono. 72 dh 
below 20 watts. Sensitivity: Tuner input. 0.6 
volt for 20 watts output; magnetic phono. 
.007 volts. 4 inputs: Magnetic phono, micro- 
phone, crystal phono or recorder, and tuner. 
Controls: Bass. Treble. Volume, Selector with 
c<>mi>ensation positions for 78 and LI' records. 
Handsome chrome-plated chassis. Shpg. wt.. 
23 Ihs. ('omplete; ready to build. 
Model S-750. 20-Watt Kit. Net .... $35.75 
5-752. Chrome control panel. Net. . . .(1.40 
5-758. Knclosure for above. Net (4.15 



ORDER FROM 









FREE ^ 




ALLIED'S f 




1957 


r- CATALOG 



ALLIED RADIO 

^JlioertXcaJj Hi-fi CmXsa^ 



ALLIED RADIO CORP., Dept. 17-L-6 
100 N. Western Ave., Chicago 80, III. 

Ship the following: 



^^^^ 



—enclosed 



5end for Ihis 356-page valuo-packed 
catalog covering everythng in Elec- 
tronics. Complete sections featuring 
world's largest selection of Hi-Fi 
components and music systems, 
many mere famous KNIGHT-KITS, 
recorders, P. A. systems. Amateur 
gear, parts, lubes, tools ond books. 
Send for your FREE copy today. 



□ Send me your KHKK iyr>7 Al.l.lKn 3r)fi-Page Catalog 
Name 



Address— 
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Report from the 



LABORATORY 

Zhe Audio Ccague Report * 



Acoustic Output at 30 CPS 




AR-IW 

The League's ref- 
erence standard 



15" speaker \j 
system i\ 



speaker -yj 
system JL 



15" speaker 
system 



•l^or. ) Wo. 9, Ocf., '55. Authorized quotation #28. 
for the complete technical and subjective report on 
the AR-) consult Vol. I No. M, The Audio leogus 
Report. Pleosontville. N. Y. 



Report from the 
WORLD OF MUSIC 




The Aeolian-Skinner Orgo.i Co. uses on AR 
woofer (with o Jonszen electrostatic tweeter) 
in their s3uncJ studio. Joseph S. Whiteford, vice- 
pres., writes us: 

"Your AR-IW speaker has been of 
inestimable value in the production of our re- 
cording series The King of Instruments'. No 
other system I have ever heard does justice to 
the intent of our recordings. Your speaker, with 
its even bass line and lack of distortion, has so 
closely approached 'the truth' that it validates 
itself immediately to those who are concerned 
with musical values." 

AR speoker systems (2-way, or woof- 
er-only) are priced from $132 to $185. Cabinet 
size 14" X 1 l^a" x 25"; suggested driving power 
30 watts or more. Illustrated brochure on 
request. 

ACOUSTIC RESEARCH, INC. 

24 Thorndike St.. Cambridge 41, Mass 



Fig, 12, Contours 
of equal-loucJness 
versus sensation- 
level. Parameters 
are loucJness lev- 
els, (Fletcher and 
Munson) 




iiess as lieai d hy the observers, the level 
above the threshold is detennined, and 
the resultant plot gives the contour 
of the res])onse for any one loudness 
level at 1000 cps. These curves are 
the average of many measurements 
made by the experimenters. Since 
threshold levels and loudness levels are 
subjective measurements, it is important 
that we be able to express such results 
in terms of sound pressure level at the 
eardrum. A replotliug of the results 
of the experiments gives the more fa- 
miliar curves ol' Firj. 13 wherein are 
))lotted the same equal-loudness con- 
lours but they now appear as functions 
cC intensity level at the eardrum. Note 
that the contour of the curve at zero in- 
tonsity level — threshold of hearins — is 
of dillercnt shape than that at a level of 
110 db loudness level. This signifies that 
given a noise whose frequency spectrum 
IS substantially flat (i.e. containing 
equal amplitude signals from lowest to 
highest frequency detectable liy the 
ear), the ear is affected in different ways 
by dilferent intensity levels of the noise. 
Assume as an example that the noise 
is composed of frequencies whose indi- 
vidual sound pressure level is 50 db. The 
par will detect the various frecjuency 
components of the noise in the relation- 
ship given ill Table H. 

Now, if the amplitude of the noise 
frcqtieney eomijonents is raised to 110 
db le .0002 microbar, the relationship 
lielween the frequency components is 
shown ill Talile III. 



Xote that the ear would detect the 
lower level signal as a complex sound 
predominating in the frequency range 
from 500 to 4000 cps whereas the higher 
level signal is heard as a sound of 
broader frequency spectrum from 125 
to 7200 cps. 

Tests made of the annoyance value of 
noise- reveal that noise which is com- 
posed of higher frequencies is more an- 
noying than that which is composed of 
lower frequencies — assuming both noises 
to be at the same sound pressure level. 
Tills explains in part why greater effort 
i.s expended in noise reduction effort to 
reduce the higher frequency components 
of noise. 

Further tests" reveal that noises which 
occur continuously or periodically are 
unich less annoying than sporadic or un- 
anticipated noises. Adaptation to the 
continuous type of noise takes place 
very (|uickly unless the sound pressure 
level is greater than 120 to 125 db. 

Speech is composed of varying fre- 
i|iiency and energy spectra, consequently 
the effect of noise upon speech will de- 
jieiul entirely upon the loudness of the 
various frequency components of the 



(Phoii — a measure of loudness level. 
Deliued as the intensity-level of a 1000- 
cps tone which sounds equal in loudness to 
the given lone. The plioii is measured and 
cxpiessed in decihels above the threshold 
at 1000 cps.) 

14 Shafer et al, ** Frequency selectivity 
of the ear as determined by maslving ex- 
periments. " J. Acous. Soc. Am., Vol. 22, 
pp. 492-493, 1950. 



TABLE II 



Noise Level — 






Frequency — cps 








125 


250 500 


1000 2000 


4000 


8000 


50 db SPL 


25 


40 48 


50 50 


53 


38 Phons 


TABLE III 








Frequency — cps 






Noise Level — 


125 


250 500 


1000 2000 


4000 


8000 


no db SPL 


109 


108 108 


110 115 


120 


106 Phons" 
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FREQUENCY IN CYCLES PER SECOND 



Fig. 13. Contours 
of equal-loudness 
versus sound pres- 
sure level. (Flet- 
cher and Munson) 



noise spectrum in relation to the loiitl- 
iiess of the spoken words. It is possible 
to have high sentence ititelligihilily hut 
word dropouts or failures occur fre- 
(pieutly. II should he apparent there- 
fore, that forms of eoininunication are 
earefnily studied to determine whether 
coding of speech or iiortnal conversation 
will be praetieahle under noise con- 
ditions. 

fn order to express more clearly the 
effects of noise frequeuey components 
upon speech, the audio spectrum is 
di^'idpd into hands of frei|upncies which 
are of equal valne in their eontrihntion 
to speecli.'* By comparison of the noise 
spectrum and the speech spectrum, it is 
possible to determine the information 
wl leh an ear will receive, expressed as 
"a tieulation index-'" It has been de- 
temnned furtlier that a simple three- 
baud fie(|ueney analysis — ()00-1200, 
12O0--M00, iMOd-iSOO cps— will give a 
quiinlily inferred to as 'speech-inter- 
feii'Mce level." This form of analysis, 
beniise of its simplicity, is suitable for 
cla-sii'yint:' comrinmication in the pres- 
cnoe of noise as "easy, iliflicidl, or im- 
po' sible"'. 

ta^^t noise enconntereii in military or 
industrial establishments is seldom of 
the broail band type, usually it is prc- 
doi jiiuiut in low, middle, or upper fre- 




qneiu'v range. Noises of this sort are 
best, analyzed for their |)o<sible datiiag- , 
ing eltects liy use of the S(Uind Analyzer 
which measures sound levels in terms of 
frequency o(i:aves or partial octaves. In , 
addition to the analysis mentioned, it is 
often of great importance where vibrat- ' 
ing or lotating machinery is employed 
to make another noise level cheek by . 
means of the \ ibration Meter and Ana- ; 
lyzer /•'■>/. I I. to deteriuiiu' if the unit 
r- properly fastened or mounted. This 
last test is invaluable in determining the 
efficiency of shock or vibration mounts. 

Design and or Treatment of Audiometric 
Testing Areas 

In erecting audiometric testing spaces 
it is vitally important that reference be 
made to building practice as employed 
in radio and television sound stuilio con- i 
.<tni(tiou. .For satisfactory attenuation 
of noises origiiniting outside the sitruc- 
tnre, it is necessary to consider the use 
of room-wit hin-room construction. In 
this, the inside room is ■ tloated"' witli no 
supporting members making direct con- 



f 

I] 





The AR-1 acoustic suspension- speaker 
system is now widely recognized as reproducing 
the cleanest, most extended, and most uniform 
bass at the present state of the art. It is em- 
ployed as a reference testing standard, as a 
broadcast and recording studio monitor, as an 
acoustical laboratory test instrument, and in 
thousands of music lovers' homes. 

The AR-2, our second model, is a two-way 
speaker system (10 in. acoustic suspension 
woofer and newly developed tweeter assembly), 
in a cabinet slightly smaller ttian that of the 
AR-1— I3'/2"x2'I"xliya". It Is suitable for use 
with any high quality amplifier which supplies 
10 or more clean watts over the entire audio 
range. 




The price of the AR-2 in harowooa veneer 
is $96.00, compared to the AR-l's $185.00. 
Nevertheless we invite you to judge it directly, 
at your sound dealer's, against conventional 
bass-reflex or horn systems. The design sacri- 
fices in the AR-2, comparatively small, have 
mainly to do with giving up some of the AR-l's 
performance in the nether low-frequency re- 
gions, performance wmcn is most costly to come 
by. The AR-2 can radiate a clean, relatively full 
signal at 30 cycles. 

The AR-2 speaker was designed as the 
standard for medium-cost high fidelity systems. 
Our tests have shown it to be so far ahead of its 
price class that we think it will come to be 
regarded as such a standard within its first year. 




Fig. 14. General Radio Company's Vibra- 
tion Meter is useful in isolating ma- 
chinery noise. 



Fig. 15. Industrial Acoustics company 
supplies a portable Audiometric Test 
Room. 



Literature, including complete performance 
specifications, available on request from: 

ACOUSTIC RESEARCH. INC. 

24 Ttiorndike St., Cambridge 41, IVlass. 

* Pal. pending and (opr., Acouslic Research, Inc. 
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the cartridge thot scores 




The R«C9tan-Galdr)ng cartridge was 
Dcdamed Iht b»tf by a national independent 
re«»Drch drganiiatrcFt, because it passed 
a^l Ftiti wilh (tyirt^ Colors ! 



* 
t 



Performance uniformly ejcellenl. 
Cantilever ■ stylus ■ armature 
construction capable of rouglier 
treatment than most moving coil 
mechanisms. 

Will fit just alwut any American 
made arm. 

Smooth and free of strain even on 
heavily recorded passages. 

Gives you more for your 
money. lOnly $9.90 in 
eluding 2 synthetic sap- 
phire styli) 



I tmodimt fci./i dhtributwi. 
r rar dVfCrjpliv* lifcrofwr* to 



SOO" MAGNETIC TURNOVER 



CARTRIDGE 

tKOTON CORPOHATION, 52-35 »acn«ll Ave., long Island City 
Moimlotturtt of World-fomoui ^honoyroph Sifli, 



4, N. Y. 



THE DUESTION: Do you know where you can find information about 
the current articles in magazines about microwaves, loudspeakers, television 
repairing, electronic musical instruments, traveling-wave tubes, transistor 
amplifiers, oscilloscopes, or any other electronic subject? 



THE ANSWER: 



IecTroDeX 



PADIOriLE 



No? a new publication, but one which for over ten years has served engineers, 
libraries, experimenters, researchers, hobbyists, radio amateurs, radio and TV 
repairmen, and anyone else connected with radio or electronics. Covers radio, 
television, electronics, and related subjects, and published bi-monthly as a 
cumulative index throughout the year, with the last issue of the year an 
Annual which may be kept as a permanent record of all electronic periodical 
literature. 

LECTRODEX — the electronics index- — is now published by Radio Magazines, 
Inc., and has been expanded to include the contents of twenty magazines in 
the radio and electronics fields. Sold by subscrip(:on only, $3.00 for one year, 
$5.50 for two years. Back Annual issues are available from 1946 through 
1955, 50^ per copy. Subscribe- now and know where to find the information 
you often need so badly. 

RADIO MAGAZINES, INC. 
P. O. Box 629, Mineola, N. Y. 



taet with the oiilsidi' room nipinbers. In- 
stead, suppoit is given by means of 
sound isolating stnietiiial members. In 
addition, iiconstic.-il trciitnicnt of the in- 
ner room is ,1 .standard procedure. Such 
construction is referred to and illus- 
trated in vii lions technical puhlica- 
tions"^-"' tinil data .sheets supplied by 
manufaetni'ers of components. 

Another way In sujijily testing faeil- 
ties is by em|iloyi]ii; prefabricated 
sounil|>i-(>iir i-oiini^. Siii-h nioms. /•'/(/. 
are easily set uji in pl.-ice and .just as 
easily moved to anolher location a." the 
need arises. Typical attentmition cliar- 
actoi'isties of such rooms are gi\"eii in 
Table IV. 

TABLE IV 



Octave Band — cps 

20-75 
75-150 
150-300 
300-600 
600-1200 
1200-2400 
2400-4800 
4800-9600 



Attenuation — db 



20 

27 
39 
49 
53 
56 
56 
54 



H'lioto ri-c.liis: 1. .'1. !i. in. ,-oiil 11. 

iT.-il Uailio I'd.: l''ipK. '_' and 11. Ilcriiiun 

liter .Sc-nri. EiH-. : l-'if:. l.'l. Inilnstrial .\i 

<'Minp)in.v.) 



I-'' Ilaiiill k iif Xiii.se I'oiitrol, Vol. I. 

WADC Technical Report 52-204, Dec. 
1M2, Oiapter 11. 

"wleo».s-r/c(i/ hesigving iti Archiii el iiri , 
Kmidseii .-iiiil Harris. New York; 
Wiley & Sons, 1950, 



CONFERENCE AMPLIFIER 

{fidin pafjr iS) 
nients heated by d.e. to kee]) hum (and 
modulation distortion) down to a low 
value. 

Kaeli of the three in])Ul groujis lias :i 
separate vnlinne C(nilrol so that proper 
balancing ail justmi'iits can be made in 
each new location. The outputs of the 
three V(diinie controls are mixed tliiongh 
the ll."J7-megolim isolating resistfli's and 
fed to the second section ol K,. The U.'JT- 
megolim resi.<tor in the Advi.-;er ehaiinel 
has a dual function, sim-e it also serves 
as isolating resistor for the short circuit 
action of the relay keyed by the pre.-is- 
to-t^ilk switch. 

In normal o|>ei-:ition the rela.v contact 
i; in the "ojien" jiositioii las shown in 
the diagram.) In this jiosition the ad- 
vi.<er cbaiiiiel is shorted out. When the 
press-to-talk switch is closed, the relay 
is energized and the contact shorts out 
both channels A and H- The two 0.27- 
megohni resistors feeding the grid pre- 
vent the relay contact from shorting out 
all channels siniultaiieously. Because both 
resistors are always in the circuit, how- 
ever, they cause a constant 6 db loss in 
gain from any ehaiiiiel. 

The relay tube consists of a 004 triode 
with a ,)000-ohiii 7.5-ina plate-type 
multi-contact relay in its plate circuit. 
The 3;5,OOU- and SllOd-ohni resistor^ form 
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GOLDEN SERIES' 



HIGH FIDELITY 

1) 

6 



Custom 
Quality 
Hi-Fi 
Components 



Sensibly 
Priced 
for 
Everyone 




( ^ MODEL HF255 

(^^I^^OtSc AM-FM TUNER 

Provides exceptional AM-FM recep- 
tion, true high fidelity realism with 
"space-saver" convenience and beauty 
;tt remarkably low cost. FM response, 
0.5 db, 20 to 20,000 cycles; AM, 4 
db, 20 to 5,000cycles. Sensitivity : F M- - 
5 microvolts for 20 db of quieting; 
AM — 20 microvolts for I volt output. 
Includes AFC, drift-compensated 
circuits, FM di-pole antenna. AM 
ferrite loop, etc. Only 3'/2' high. Ideal 
for use with amplifier below. 

















* 







MODEL 1912 



I2-WATT 
* HIGH FIDELITY AMPLIFIER 

True hi-fi performance at moderate 
cost. Full 12 watts output; response, 
- 0.5 db, 20 to 20,000 cps. Features 5 
inputs; separate bass, treble controls; 
equalization for EUR, ffrr, RIAA, 
C uiet; variable damping control, choice 
o volume control or loudness control. 
In compact cabinet, only SVi" high. 




etAUTIFUl "SPACE SAVER" DESIGN 

RAULAND malcliing Hi-Fi 
unlit are decaralor-ilyied in 
hondiome charcoal black with 
morbleiied gald finiih, cantral 
pcnets in soft bruihed brass. De- 
ligied la fit anywhere- -na cabi- 
nrti required. (Exientian ihaitt 
a Qitabte (or behind-panel 
n unl.) 



Heor these RAULAND units at your 
Kti-Fi dealer, or write for details 

RAUI.AND- BORG CORPORATION 

351 S W. Addison St.. Oeot. c. Chicago 18, III. 
Circle 89A 



a hli'eiier which under iioniial roiiilitiuiis 
laises tJie ciithoile potontial to + 20 volts. 
Since the grid is diri"ctl,v sr0""dpcl, the 
tnhe is biased to ciit-olif and the lehiy is 
opi'ii. When ihe press-t(i-tiill< switch is 
cla-eil, the .iflOO-ohin resistor is shorted, 
ri'iniiving the 20-volt liias. The 270-ohni 
iwisror then binses the tiilic to about 
2..) volts, allowing 10 ma of plate ciir- 
reiit to flow, anil eiiergizin'; the lelay. 
When tlie switch is opened, the tube is 
ag.'iin cut olT, and the lelav opens. By 
operating the chaiinel-switcliing feature 
through a relay, no signal voltages need 
\w. run through the pi-c^-to-talk- switch. 

The two voltage amplifier stages Fjj, 
and 1', are entirely conveiitiorial. The 
coupling networks have heeii chosen to 
give .'i ill) points at appro.\iiiialeIy 250 
i p.s 10 ( lit, low-f I cfineiiey noise and hum. 
U special response-shaping i-ii'iiiits are 
ilesiri'd, lliey can be easily iii.-ertcd after 
each of these vollafe amplifier stages, 
such as Ihe low cut network C,, C,„ C,. 

and yr,. 

Tlie output stage has been designed 
10 produce 4 volts with low distortion 
ai ross Ihe 15-oliin secondary load and to 
clip cle.-iiily and evenly 3 db above that 
level. The capacitor across the output 
traiisforiiier piiinary is chosen to give a 
liigh-rrci|iieiicy cmotr which tils the 
user's reiiiiiri'd lrc<|iiciiey cliaract-eristic. 
liy pl.icing the high-t're<ineiicy cutoiT at 
the end of Ihe aiiiplilicr the best signal- 
to-iioise ratio is obtained. 



Output Circuits 

The secondary load is formed by the 
Jo-olim potentiometer and the hone con 
iliiction receiver. Since the receiver im- 
pedance is about 100 ohms .-it 1000 cps, 
the lo.'iil is formed eiilircly by the polen 
tioineter. I'lirlhermore, since the poten 
liomet.er im]iedanee is very low eoiiipariMl 
to the receiver, the frequency response 
does not vaiy with settings of the volume 
roiitrol. 

While designed specifically for a hear- 
ing-aid user, this e(|iiipmenl can also be 
used to feed a recorder when it is de- 
siied to make a tape of the entire pro 
eei'dings. The pro.viniity of each inicro- 
|)li(iiie to the individual speaker will 
I'lisure less "roominess" to the recording, 
with the result that everything said can 
be inidei-stooil readily — somclhing vliieh 
I-, not always the ease with siiigle-niicro- 
plioiie recordings under similar condi- 
lioiis- 

Tlic success of this Soiiotone Coiifcr- 
eiiee Amjilifier is due in large part to 
the work of Martin Jlolloy, who was re- 
sponsible for the mechanical design, wir- 
ing layout, testing and final adaptation 
of the unit. Acknowledgment is also 
made for considerable work in the con- 
struction and planning of the amplifier 
to -Mr. T.. Z. Sa.jor and Jtr. Harold Bar- 
h.igallo. 



The ULTIMATE In 
HIGH FIDELITY 
SPEAKERS 



Combining 
Outstandin{ 
Ttne Quality 
and Economy 





UNITED AUDIO PRODUtTS 

(DIt. «« United Optical Mfg. Corp.) 
303 East 19th St., N. Y. C. 3, N. Y. 



I^^^^^l '^EVOLUTIONARY 

RECORP 
CHANGER 




Exclusive! 



Tone Arm scans records automatically for start- 
ing groove. Automatic tone arm locking device 
prevents styli damage wtien not in use. An 
Automatic Record Changer or a fully Automatic 
Record Player, as desirel 



Changing Cycle 
and pause timer 
are independent 
of changer speeds. 



• M E M e E n ■ 



INC- 



See these products m room 303 
N. Y. High Fidelity Show 



UNITED AUDIO PRODUCTS 

(Div. ot United Optical Mfg. Corp.) 
303 East 19th St., N. Y. C. 3, N. Y. 
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THE VERY BEST IN CUSTOM TELEVISION 

BY TECH-MASTER 




FOUND IN THE FINEST OF INTERIORS 

As the custom installation signifies the ultimate in 
well-chosen decor ... so the name Tech-Master 
stands for the utmost in Custom television. The 
reputation established with the manufacture of the 
renowned Model 630 chassis is further enhanced 
by the outstanding Tech-Master Audiophile and 
Sound Theatre. 

See your Custom hi-fi dealer today . . . or write 
TECH-MASTER CORPORATION 
75 FRONT STREET, BROOKLYN, NEW YORK 



ONLY TECH-MASTER 
HAS THESE OUTSTANDING 
PIUS FEATURES: 

• World-famous 3 tube lynchro- 
lok picture circuit for constant 

f)icture stability. • 30 tubes 
ullyused. • "Full Frame Mount- 
ting" . . . just a simple cutout 
is required far installation. 

• High fidelity picture as we// as 
exceptional audio reproduction. 




^^eep in^ormeJ — read 

ELECTRONIC MUSICAL 
INSTRUMENTS 

By 

Richard H. Oorf 



In one big volume, you can now learn all 
about the intricacies of commercial electronic 
organs, including the Allen, Baldwin, Conn- 
sonata, Hammond, Minshall-Estey, Lowrey 
Organo, and others, together with many 
smaller instruments. Constructional details on 
the author's Electronorgan and the simpler 
Thyratone show you how to build one of 
these fascinating instruments for yourself. 
A compilation in book form of the author's 
articles in Radio Electronics, brought up to 
date and with many additions. Price $7.50 
(Foreign, $8.00) . 



Cuslomjry discounts to dealers and distributors 



RADIO MAGAZINES 

Please send me . . . 



INC., Book Division 

P. O. Box 629, Itlincolj. N. V. 

copies of Dorfs ELECTRONIC MUSICAL INSTRU 

MENTS. I enclose check □ money order □ for $7.50 each 
(Foreign, $8.00) . 



Name 

Address 

City 



Zone State 



PATENTS 

{from page 23) 

reqiiiicil by the statute."^ 

Two iipplicalioiis for the samp tele- 
vision i»\"enLion were tiled, one on 
Septenilier 8lh, 19-10, and the other on 
the following day. The inventor filing 
the lirst application had conceived his 
invention on ilaich 25th of that year, 
the second applicant on May 28th, two 
months later. 

The Fi'doral Court sustained the 
award of the patent lo ihe inventor wlio 
had filed the laler application, since the 
delay between his conception of the in- 
vention and the application for a patent 
had been appio.^iinalely three months 
while the delay of the earlier .-ipplieant 
' was two monlhs greater. 

One who is first to conceive will not 
be permitted to lay his conception aside, 
take up ami exixn imcnt with many other 
problems and devices and then be per- 
mitted to defeat the inventor who enters 
the field and reduces to piactiee, while 
the one first to conceive is engrossed 
with other devices."' 

Secret Can't be Held Indefinitely 

The injustice that would he effected 
' by permitting the iiiveutoi- to bold his 
I invention as a secret indefinitely and 
I subspqiiently in his own good time, seek 
j a patent when the security of his secret 

iwas threatened, appeared in a famous 
case with eireuuistanccs of this char- 
acter before the Federal Courts many 
years ago. 

In the fall of 1!)03 the inventor in 
this instance discovered a formula and 
I pi'ocess for the nianufaeluring of illu- 
minating glass that he held as a seeret. 
Glass was m.imifaetnred and sold 
throughout the country by this inventor 
under this process until IfllO, when an 
employee entrnst^-d with the seeret dis- 
closed it to a competitor and within a 
few months this eoiupetitor was manu- 
facturing ami marketing the glass. 

Three years later the original owner 
of this secret pioeess secured a patent 
and sued an electric.il manufacturer for 
] infringement. The Federal appellate 
court in sustaining the defense that the 
patent was invalid for thi' delay between 
the concept of the invention and the 
application for the patent, said, 

''When this inveulor perfected his 
invention in 190.i he and bis company 
evidently concluded to control and use 
it for purposes of profit and to work 
these ends by practicing the invention 
in secret and placing the piodiict on 

3 Maibohm v. RCA-Victor Co., 89 Fed. 
■lA 3.17: 13 F.S. 901. 
I I Wilsoa V. Goldmark, 172 Fed. 2d 575. 
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pulilic sale. The plnin object of such 
n course was to exclude other's fr'Oiii 
using ihe invention and to secure these 
bencllts for themselves. 

"When :i patent c.Npircs the right to 
praetice the in\'ention thus heeomes 
available to ev4'ryl)ody. Tlie olijeet of 
fc'*-.h a limitation and diselosure was to 
secure to the public the full benelil ot 
patented objects a; speedily as was 
consi.sli'iit with reasonable stiTunlation of 
ii ventiori. If then we assume that the 
course adopted by the present inventor 
diQ not contcirij>la1e and intend to 
abandon the right to secure a iiateut, 
it certainly did eonI(Mn|ilatc atnl in- 
dr'finitely delay any disclosure of the 
invention .-ind a. ])r-ac!ical and substaii. 
ti I enlar^enn'Ut ol' any i)eriod of 
monopoly recognized by the slalute. Can 
il be added that this was op]iosi»d to ;i 
di elared ami subsisting public policy? 

■'Knough however has been shown of 
tic practical construction ami effect of 
tliB right to practice an invention in 
secret and for prolit ami the right to 
obtain a patent on the invention, fairly 
to test Ihe soundness of t.lie claim that 
the rights are not inconsistent. They, of 
cour'Sc, ar-e now tx) be cousidered with 
rei'erern-e to a scheme which includes 
ar effort to secure a patent. And so re 
g; ded, the first is in its nature and 
es ence susceptible of exercise only in 
a vray to evade, or at least; unduly to 
delay a disclosure of the invention in 
the iTiteresl of scieTice and Ihe useful 
arts and with «n intent to expand the 
stiitiitory period of monopoly and 
thereby lea]) additional profits. 

The second is a means simply lo 
ac piire a mono]>oly subject to all the 
CO idil.ious and limitations of Ihe patent 
Ia^^y. Such rights, in oui' opinion, are 
ini onsistent in Ihemseh'es — mitably in 
thi nuitt<'i- of protits availal)le Ihroiigh 
use as distiTiguislied from sale of the 
in ention and in their respective rela- 
tions lo the patent laws. 

It is not conceivable lliat an iii- 
vcrtoi' can cOTisisteiitly hold both rights 
throughout Ihe same )>eriod of i;irrre, 
wl'cre the design is to use ihem for 
pu poses arrd with lesulls all or similar 
to hose here shown. 

he decision in this irrstance rested 
on .1 ease decided by the Supreme Coru t 
ire riy a hirir<lred years ago. \ delaj of 
sev 'ri yeai'S had oecirr'r'r'd between the 
iirviMiliorr of "air imjirovement in the 
art of makirrg lulies Or- hose for cou- 
vej ng air-, water and other lluids," ami 
tin issrrairce of (he patent. When suit 
\\;r. bforif-:lit later foi' infringement the 
de nise that the patent was invalid by 
ie.i-on of this delay was susl.'iined by 
(he Supreme Court. 

■ f the inventor,'' said that court, 
''sh'iuld he permitted to hold back from 

5 Maclietli-ICv.-riiR Glass Co. v. Gerreral 
Ele trie Co., 2-1(1 Fe.l. 695. 



the most perfect... 

RECOTON 



FOR 

YOUR 

RECORDS 



Your record collection 
d«t«rv«t lh« very best . . . 
RKOTON DIAMOND STYll 
. . . top performance 
from your recordings I 
Before you ploy another 
record — see your deal- 
er and ask for a Recoton 
Diamond Stylil 




RECOTON CORPORATION 

52-35 Bornctt Avcnu* 
Long lilond City 4, N. Y. 



TAPE RECORDERS 

AND 

TAPE RECORDING 




Harold D. 
WEILER 



TAPE RECORDERS 

AND 

TAPE RECORDING 

By 

Harold D. Weilcr 

Author of 
"High Fidelity Simplified" 



The first complete book for the home recordist. Tells why. how, 
and what in easily understood language — not too technical, yet 
technically accurate. Covers sound, room acoustics, micro- 
phones, microphone techniques, editing and splicing, sound 
effects and how to make them, maintenance, and adding sound 
to slides and home movies. 

Board Cover . . $3.95 Paper Cover . . $2.95 

Use Boolt Order card on insert at bacit of this issue 
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EONARD 



RADIO, INC. 



AT LEONARD RADIO 
HICH-FIDELITY'S 
CONE ^ o 

Now in stock . . . complete tape 
stereo library. Livingston . . . A-V , . , 
Bel Canto . . . Concert Hall Society 
. . . Stereotapes . . . Concertapes . . . 
HiFi Tapes - . . Jazztape . . . Omega- 
tape . . , RCA Victor . . . EMC . . . 
many others . . ard NOW! ! ! 

SONOTAPE 

Never before have you heard such fre- 
quency response, especially in the 
highs. Made from WESTMINSTER MAS- 
TERS which are unsurpassed in fidelity 
... and SONOTAPE'S copying tech- 
nique admits no loss, or distortion! 
You can't get closer to an actual per- 
formance than a SONOTAPE stereo- 
phonic , . . listen to just a single 
measure, and compare! 

IMMEDIATE DELIVERY! 

SWB 8001 -BACH: Toccata and 
Fugue, D-min: Passacaglia and 
Fugue, C-min. Carl Weinrich, 
organ of Varfrukyrka, Skanninge 
Sweden 

SWB 8002 — BEETHOVEN: Moon- 
Itght and Pathetique Sonatas; 
Raymond Lewenthal, piano 

SWB 8003 — STRAVINSKY: L'His- 
toire Du Soldat; Ars Nova, Man- 
dell, cond. 

SWB 8004 — WIDOR, MULET 
VIERNE,BOELLMAN,andothers: 
Toccatas For Organ; Robert 
Owen, Aeolian Skinner organ, 
Christ Church, Bronxville, N. Y. 

SWB 8005 — Latin American Ad- 
venture; Ferrante and Teicher. 
duo-pianos. 

SWB 8006— Leibert Takes Rich- 
mond; Dick Leibert, Mighty 
Wurlitzer organ, Byrd Theatre, 
Richmond, Vj. 

SWB 9001 — TCHAIKOVSKY: 
Quartet No. I ; Curtis String 
Quartet. 

SWB 8000 scries (approx. Vl hr.) 

$9.95 

SWB 9000 series (approx. >/t hr.) 

$15.95 

Mail Orders Filled Willlin 24 hr%. 2S% 
deposit hjluiiec CO D. Tosfage Tre-V ahi on 
all Orders ,ic com panted with pay men/ in 
full. 

Complete listing of Stereo Tapes in 
stock for immediate delivery availab'e 
on request. 



0 



' thi! kiio\vl('(lp:<' oL' the jiiihlie tiie SL'ci'Ct.s 
of his invention; if he should for a long 
ppi iod of yeai-s retain the monopoly and 
make and sell his invention publicly and 
thus gallipi- the whole pi-ofits from it, re- 
lyiiif,' npiiii Ills supeiior skill ami kiiowl- 

' edge of the structure; and then, and then 
only, when the danger of competition 
should force him to secure the exclusive 

] light, he shoulil be allowed to take out 



.1 patent and thus exclude the public 
from any further use than what should 
lie derived under it during his fourteen 
.years, it would materially retard the 
progress of science and the useful tirts 
,iiid gi\c a premium to those who should 
be prompt 1:0 cominmuiiicale their dis 
eoveries."* 



6 Peiiiiock V. Bialogue, 27 U.S. 1. 



EONARD 



NADIO, INC. 



CROSSOVER 



[from page 17) 

For example, the first distiiiice given 
by equation (11) for oiit-of-phase 
spetikers is n -0.866. If the response 
e.urve for this value of 11 is sketched, 
it will be found that the response re- 
mains Hat within a range of 7 db. This 
does not mean, bowes-er, it will be flat 
within ±3..") dh; ilic highest peak is +3 
dl) and the deepest dij) is -4 dh. \s a 
matler of fact, in all eases the rc^^ponse 
cannot rise more than 3 db above llat- 
uess, since the Va I'livelope does not 
exceed t,his value. 

Table I shows various liilues of the 
appro.xiiuate best placements for the 
two speakers, together with the mini 
mum range of the response (maximum 
salue minus minimum value) in deci- 
bels. Esidenlly, placing the speakers 
very far apart amounts to inviting the 
response to leave the straight-and-uar 
row path of llatness. To the extent lli.it 
these calculations predict the actual 
state of atlairs, a good rule in speaker 
design would be to tise the lowest feas- 
ible crossover frequency, locate the 
speakers as close together as possible, 
and attempt to avoid certain previously- 
defined highly-disadvantageous couihiua- 
tions. 

When the two speakers are closer to- 
gether than thi'ec-(|uaiters wavelength 
and properly conneetcil, the response 
no longer touches the ]''• curve each 
side of u-1.0, and the previous rule 
breaks down. There will he, as a matter 
of fact, only one principal dip, whose 
minimum iloes not coincide with the 
V'l curve at all. Although, with a bit 
of study, one can easily gain a general 
idea of the response with close spac- 
ings, recourse must be made to more 
detailed caleulalioii to find its precise 
nature. 

The calculations have been pei fonued 



FULL FIDELIiy 
MUSIC ENIUYMENT 

TWIN-CONES IN A SINGLE 
SPEAKER 
COVER THE 
AUDIBLE RANGE 




TWIN-CONE *FRS 
*FUL.L. RESONANCE 
SPEAKERS 



In a single speaker, Norelco has created an 
I unusually efficieni sound radiator. These 
twin-cone speakers incorporate a small cone 
for reproducing high frequencies and a large 
cone for lower frequencies. Both cones op- 
crate in conjunction from a single voice 
coil — producing balanced sensitivity and 
uniform sound for all ranges. Arrangement 
of both cones reflect and diffuse the sound 
while moving in phase to provide even 
I sound distribution. 

A deep air gap within a homogeneous 
magnetic field provides unusually large 
movement of the voice coil resulting in 
distortion-free reproduction over the entire 
frequency range. Impedance does not dimin- 
ish with higher frequencies and volume is 
practically constant throughout the whole 
audible range. 

Send today for your catalog on Norelco 
•FRS Twin-Cone Speakers. It contains spec- 
ification data, sound distribution curves, 
frequency characteristics on these speakers 
as well as the new Norelco Speaker En- 
' closures. 




Send to Dept. A-U for more details 

North American Philips Co., Inc. 
100 Eoti 42nd Strecl 
N.w York 17, N.Y. 

Circle 92B 
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Simplify design and 
calculation 

practical 

ELECTROACOUSTICS 

M. RETTINGER 

The keynote of the book is UTIL- 
ITY in a practical coverage of the 
rapidly developing field of electro- 
acoustics. 

Electroacoustics is presented in 
the light of the most recent develop- 
ments. The modern methods and de- 
vices discussed in the book are those 
used at present in radio, sound-film 
recording, and allied arts. 

Special emphasis is placed on the 
relatively new and promising field 
of magnetic recording. 

Many tables and curves show at 
a glance the required quantities, re- 
ducing calculations to a minimum. 
The diagrams in the book are useful 
not only for lessening figure work 
but also for checking calculations 
and illustrating relationships. 



CONTENTS- 



Foreword. Mickophunbs : Auecdoul 
History oi Microphones — General Aspects 
— I'y^s oi Microphone — Micropoonr 
Technique. Lout>8peAKXR5 : Direct-Ra- 
diator Loudtpeaker — Loudspeaker £o- 
dosutes — Loudspeaker Cabinets— Comer 
Cabinet (or Loudspeakers — Horn Loud- 
speakers — Directional Radiation — Damp* 
iiw Loudspeaker-Cabinet Paneb — Speaker 
Measurements — Speaker Distortion. Cn- 
cuiTs: Constant-Resistance Crossover 
Networks — Impedance-Measuring Net- 
works — Mixers. MAONrrtc STauoruus. 
General Aspecu — Permanent Magnets 
Public- Address Svstsms: General As- 
pecu — Outdoor Loudspeaker GKitput- 
Power Reauirements — Specifications — 
Testing Public-Address System Installa- 
tions — The Hollrwood Bowl Sound-Rein- 
forcement System — Loudspeaker Match' 
ing. Vibrations: Transienu — Vibration 
Isolation. Architbctural AoousTica : 
Dynamic Symmetry — Convex Wood 
Spla^ (or Broadcast and Motion- Picture 
Studios — Recording Studios — ^Television 
Studios — Home Acoustics — Sound-Ab- 
sorptivity Measurements — Acoustic Meas- 
urement Facilities. Maonbtig Rbcordino: 
Ring-Type Magnetic-Recording and Re* 
pruauriiig Heads — Front Gap — Back Gap 
— Allernating-Cuirent Magnetic Erase 
Heads — Freuuency Response — Ezperi- 
menul Results. Appendix : Octaves — 
Decibels, Volume Units. Dbm v«rMU 
Watts — Dbm vetius Voltage — Bibliogra- 
phy — Index. 

271 pages • 1955 • $10.00 
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p. 0. Box 629 Mineola, N. Y. 



Ijiil. lu'causf of their length (a lutittcr 
iiKii'c of ti'iliuiii than dilliculty) aiv not 
iTprodnei'd hci'o. They show that lu'low 
thrcc-quartoi's wavi'h'iigth there is no 
optiiiiuni spacing; at spaeings oC iVoni 
zeio to 0.255 wavch'ngth with onl-of- 
phiise eonneelion. the response will al- 
ways lie within a range of 4 db; avid 
the same figure ajiplies to the in-plube 
comioetion from 0.2.55 to aliout 0.75 
wavelength. The dividing (ignre, 0.255 
wavelength, was determined graphi- 
cally anil one might, with greater eon- 
venieneo, eiinsider the dividing line to 
be 1,4 wavelength (the elianecs are 
that this figure is just as iiei'nrate a>< 
0.255 wavelength). 

Without paying attention to the 
(|Uestion of optinunii >p:i(ing. where it 
(■.■iisls. then, the dividing piiiiils between 
legions in wliieh the various eonnee- 
tions are desirable are where »=7/7. 
■; /, . . .; that is where T. = 1"./. 

at u = 1.0. Kollowing this rule, the ont- 
()f-pbase connection is pi-eferable from 
» = " to 1/4; the in-phase connection 
from n = l/4 to V^V <J"t-"t- 
phase again from i!=.9 / to ■< ' /, ami 
so on. And although Table I lists cer- 
tain ()])tininm spaeings betwi'en some 
of these limits, a much better response 
is attained, with less Mttention to ac- 
cinale nn'asnrement, by keeping tlu' 
spacing below threc-(|Uai-t<'i"s wa\'e- 
length at the crossovei- frei|ncncy. 

\ nudtiple-siM'akcr (not coa.\ial) .syt. 
tem should be arranged s(( the sound 
l)aths from all speakers to the listenei- 
are of identical length, and this con- 
sideration is particularly important at 
liigber frequencies. 'While it may be 
diflicull. this objective is by no means 
impossible to ai-hieve; in this nuunier. 
a multiple-speaker inslallatiou can be 
made to correspond closely to the ideal 
coa.\ial, coplanar case. Of course, if 12 
db octave networks are used, the 
speakers should he out of phase. 

(I illj/ocluri' coiisluiil-resif^ldiirc 

With 0-db networks, the fre(|uency 
range over witicli interference occurs 
is much greater than with 12-db net- ! 
works. Where, linwever. the fre(piency- 
adjaeent sjx'akers nni>t be jilaced a 
great distance apart, the (i-db network 
is likely to lead to a response that 
varies less from flatness than that with 
a 12-(lb network. In certain special 
cases, therefore, the li-db nelwoik may 
show some advantages over the 12-db 
circuit; in general, the 12-db arrange- 
lueut will be ))referable in a well-<'ugi- 
ncered systeiu. With the (i-db network, 
it makes uo dilTcrencc whether the 
speak<'rs are in- or out-ol -pliase. e.\cept 
where a preference exists for a peak 
over a dip of the same size, at some 
p.'irticular f recpU'Ucy. 



NEW! COMPACT 

Ortho' sonic vl4 



TONE ARM 




MODEL '100 



"DY insistent demand of audiophiles 
and dealers, comes the new, abridged 
ORTHO-SONIC V/4. This new model 
retains all of the 10 incomparable fea- 
tui-es of the professional ORTHO- 
SONIC V/4 transcription model. While 
the arm measures only 714", it plays all 
recoi'dings up to and including the 12". 

OVERSIZED TRANSCRIPTION ARMS UNNECESSARY 

Awkward, ovei-sized arms are a thing of 
the past! The purpose served by these 
conventional "Transcription" arms was 
to minimize distortion due to tracking 
error. This is automatically accom- 
plished by the revolutionary ORTHO- 
SONIC V/4 principle, which eliminates 
tracking error by following the course 
of the original cutting stylus. 

UNMATCHED PERFORMANCE ACCLAIMED 

The cartridge carrier is supported on a 
multiple ball bearing trolley . . . lateral 
friction is virtually eliminated. While 
the conventional arm, due to inertia, 
throws the stylus against the side of 
the groove, ORTHO-SONIC V 4 keeps 
the stylus in the center of the groove. 
This adds up to perfect, distortion-free 
reproduction so that worn records sound 
like new. Resonance below audible 
range. Fits all popular cartridges. 

Testing laboratories, audio engineers 
and hi-fi editors attest to the superi- 
ority of the ORTHO-SONIC V/4; users 
rave about its unequalled performance. 
(Original quotes on request.) 

$3S.95 



MODa#I00 

MODEL #200 (Tronicriprion) $44.50 
MODEL #300 (Binoiiral) $S9.S0 

AT BETTER DEALERS EVERYWHERE 

If your dealer cannot supply your 
needs, send your order direct to... 
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ORTHa-SONTC INSTRUMENTS, Inc. 

66b ^^^^^L^^^ New H, || 



Hi-Fi on Low Budgets 






DO-IT-YOURSELF 
SPEAKER CABINET KITS 

Assemble the Electro- Voice Aristo- 
crat KIJ 6 corner folde<l horn cabinet. 
Factory assembled and finished, it 
retails for S72.0O. It's yours in kit 
form for just $39.00! 

Your Aristocrat enclosure comes 
pre-cut, partially-assembled. You get 
glue, illustrated step-by-step instruc- 
tions, everything you need. 

Finish your Aristocrat cabinet in 
cherry, cordovan mahogany, walnut, 
golden oak, fruitwood or ebony. 
Finishing kits. $5. 

Build Your Speaker System 
One Economical Step at a Time 

start with the Electro- 
Voice Model SVV2B co- 
axial loudspeaker — just 
$29.70. 

Step up your enjoyment 
by adding E-V Model 
T35IJ VII F driver, AT37 
level control, X;i6 cross- 
over for those silky highs. 

Or step up wit h TlOA 
HK driver, 8H D horn, 
AT37 level control and 
X825 crossover for more 
mid-range response. 

Complete your integrat- 
ed Electro- Voice system 
by adding all the above 
to your basic speaker. 
You'll have a custom 3- 
way hi-fi system. 

Hear the Difference 

See your Electro-Voice deal- 
er TODAY! Use the Electro- 
Voice Speaker Systems 
Selector to hear the differ- 
ence as you dial from a 
single speaker to a multi- 
way system. 
Write for B ulleth 211-A611 

ELECTRO -VOICE, INC. • BUCHANAN, MICHIGAN 
Export: 1 3 East 40lh Street, New York 1 6, U.S.A 
Cables: AKIAB 
Circle 9')A 
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Further considerations 

In the pi^ceding work, there has 
heeii a tacit assumption that the sound- 
gpiicraling elpinpiit can be located with 
al least a fair ilegrec of accuracy. 
While this may be fairly easy with 
horns, in which the element is a rela- 
tively small diaphragm, it is by no 
means so simple with cone imits. As a 
matter of fact, the active portion of 
the cone may v.'iry for dilTerent fre- 
i|iiencies. liven when the entire cone is 
moving, it does not necessarily follow 
l;hat an "equivalent diajihragm loca- 
tion" e.xists. Were the cone an ideal 
])iston, of course, tlie problem would be 
easy; llie failure in this case conse- 
ipiently arises froiu the departure of 
I the cone's action from that of an ideal 
piston. This departure may cause me- 
chanically-produced interference peaks 
and dips in the cone-speaker's response 
similar lo those oliserved with crossover 
networks and ideal speakers, particu- 
larly at points where cone breakup 
occnis. If such nonlinearities do not 
occur very close to the crossover point, 
it should be possible to gain an idea of 
the response at the ciossover frequency 
from the foregoing calculations. On the 
other hand, when mechanical speaker 
resonances occur near the crossover 
frequency, the picture becomes very 
lOiuplicated indeed, and attempting to 
perroriii calculations on the system be- 
comes ft very short and fast road to 
insanity, ulcers, or botli. 

Conclusion 

It is evident that one cannot assume 
the res])Oiise of a multiple-speaker sys- 
tem is llai; no matter how meticulously 
the crossovur nt^twork'S are de.-^igned or 
constructed. Careful selection of the 
crosso\'er frequency, once the system 
is desigtied, will assure a response of 
(ipl^iiiium llatness. 

From the frcquency-re.^ponsc stand- 
point alone, it apitcars that with a well- 
engineered system a good 12 dh/oetave 
network is to he desired over its sim- 
pler (i-db couuterjttirt. The interfer- 
ence elTects between speal^ers with the 
12-dl) network extend over a sufii- 
ciently wide frciiucncy range so that ; 
a variation of more than ±1 dl) from I 
llatness can be expected I rom 1/3 to I 
;i times the crossover f retiueiicy, a \ 
range of 0 to 1 — over lliree octaves, i 
On the other hand, the 6-db network , 
causes a similar variation over a range 
of 40 to 1. When the speakers must be 
placed lar apart, however, so that the 
sound paths to the listeners are widely 
iliHerent, the 12-db network gives rise 
to violent variations in response, a 
trait not shared by the (i-dli network, 
which may consequently Ite preferred 
in sueli cases. 

The results of the calculations pre- 



Now— your practical 
guide to high-fidelity 
amplifier design! 




HIGH-FIDELITY 
CIRCUIT DESIGN 

Cernsback Library 
Book No. S6. By 
Normin M. Croi^. 
t)ur»l ami Crorge 
Fletcher Cooper. 
304 ptfrs. Drliilr 
•(■mprd ^oldlraf 
hard roirr edition 
only. t.S.9S. 



Here's one of the most unique and help- 
ful hooks ever written on audio ampli- 
fier design. A practical, common-sense 
approach whicli eliminaies hit-or-miss, 
Irial-and-error experimenting in favor 
of logical planning. Shous you how to 
design ihe best amplifier for your needs. 



Two of England's top hi-fi experts show you 
the secrets of successful circuit design. 



Includes the Famous Cooper Feedback Series 

High-Fidelity Circuit Design 
includes the nolev^-orlhy anti often re- 
quested series of hi-fi articles "Audio 
Feedback Desi^ijn" which originally ap- 
peared as a series in RADIO-ELEC- 
TKONICS Magazine, now augmented 
with additional material and derailed 
explanations. The two eminent authors 
ansv^er all the questions you yourself 
would ask. Here are just a few of the 
points they cover: — Where to apply 
feedback : Circuit refinements; Design 
comparison and procedures; Eliminal* 
ing liher hum; Phase difference; Hook- 
up problems; and many more subjects 
than can be mentioned here. Look over 
the partial list of contents and see for 
yourself how much HIGH-FIDELITY 
CIHCUIT DESIGN has to offer you. 

15 BIG CHAPTERS 



• Negorivc Fcodbock 
cMecrt 

• Anolyiit and design 

• Reiponse Qnd 
stobiliiy 

• Distortion 

• Eitending design 
factors 

• Drivefi ond invertcfi 

• ''ower supplies 

• Af'enuotOfs 



• Filters and equalizers 

• Scope test 
Procedures 

• Speolter systems 

• AdvonCed techniques 

• High-power 
omplif icrs 

• Test cquipmeni' 
design 

• Improving youf 
amplifier 



OTHER CERNSBACK HI-FI BOOKS 

M.MMAIMNC III-FI EQUll'.MENT - No. 58 
Hi.fi expert Joseph Marshall shovss you the 
teehniques necessary to serviee hi-fi equipment. 
Covers acoustical anil mechanical aa well u 
electronic faults. 224 pages. Paper cover 12.90. 
Hard cover S5.00. 

HICH-FIDELITY-Design. Construciion. Meu- 
ureinenls— No. 4B. New S-way apfiroach to top 
}ii-fi performance. Covers amplifier construction. 
128 pages. St. 50. 

BASIC .AUDIO COURSE-No. 66. Fundamentali 
from the theory of sound lo advanced techniques. 
224 pages. Paper cover $2.75. Hard cover $5.00. 
PRICES 10% HIGHER IS CANADA 

Visit our display in Room 523 at the NEW YORK 
HIGH-FIDELITY SHOW in the New York Trade 
Show Building. September 26-30. 



See your distributor - or moil tliis coupon 



GERNSBACK LfBRARV, INC. Oept A116 
154 west 14tll St. 
New York 11, N. Y. 

Enclosed Is my remittance of $ 

Please send ma the following books postpaid; 

□ 56 High-Fidelity Circuit Design. 
Hard cover $5.95 

□ 58 Hard cover $5.00 □ 58 Paper cov?r $2.90 

□ 66 Hard cover $5.00 □ 66 Paper cover $2.75 

□ 48 Paper cover only $1.50 

Name 

Please Print 

Street 



City 
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sented here should he viewed in the 
li?ht of the assumptions that the ca- 
pacitances and inductances are pure, 
the speaker can he represented as a re- 
s staiiiM', and tho amplifier has ii negli- 
g ble internal iinpcdancp. The presence 
or' resistance in the inductance or am- 
plitier may moderate the curves some- 
what and rendi'r the variations in re- 
sponse less sevete. 

The calculations performed in this 
p iper, and the resulting curves, all ap- 
ply to fixial response; that is, the 
sound level along the axis of the co- 
axial speakers. To each spacing there 
corresponds a particular pattern of 
oflf-iixis responses, which have not heen 
ciinsidered. The possibility that a 
speaker spacing having an inferior 
avial response may nevertheless yield 
a good otT-axis response must he ad- 
mitted. That a desirable spacing, hav- 
ing a good axial response, should at 
the same time present an undesiralile 
otf-axis response does not seem to he 
possible, particularly with the more de- 
sirable close spaoiiigs. Irri'spective of 
the arguments that may arise regarding 
the value of the optimum spaciugs in 
Table I, there can be no dispute about 
the value of spaciugs so close that the 
two speakers act essentially as a single 
unit.. 





N V. 8-9--Ty{E Teclinical Conference 
Town House Hotel. Kansas Cit;-, Kansas- 

Feb. 7-10, l!)5T — Los .\ngeles High Fidel- 
iity Sliow, jnesentetl t>y ttie Institute of 
Higli Fitlelitv Mamif.'icturers, Ainluissa- 
dor I-fotel, I. OS Angeles, C.'iliforniit. 

Feb. 15-18, 1957— San Francisco lligli 
Fidelity Show. pi-esenLed by the Institute 
of Il'igti Fiilelity Manufacturers, Hotel 
Wliitcornb, Srin FranciscOj California. 

March 18-21, l!t.=)7 — lUK Annual Conven- 
tion and Undio Kngineering Show, The 
■ 'olissenin, Xcw York City. 

Apr. 9-11, 1957— Fourteenth Annnal Brit- 
ish Radio Component Show, Great Hall. 
C-rosvenoi- House, Park Lane, Loiulou, 
W.l, England. Admission by ticket only, 
[.btainnljle from the liadio and Elec- 
ronie Component Manufacturers' Fed- 
ration, 21, Tothill Street, London, 
S\V. 1. 

Apr. 12-15, 1937 — The London Audio 
Fair, 1957, Waldorf Hotel, AlJwycli, 
London, W.C. 2. 





write for literature 



'''4|fj5,Verifo)i Boulevard, Long Island City .1, N. Y." 'Jl % 
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Reprints of articles which appeared in AUDIO 
from July 1952 to )une 1955. 12-» pages of arti 
cles of greatest interest to the serious hobbyist. 

The AUDIO ANTHOLOGY and 2nd AUDIO ANTHOLOGY 

are no longer in print. 

CUT OUT — MAIL TODAY! 



Book Division, Dept. 10 
Radio Magazines, Inc., 
P. 0. Box 629, Mineola, N. Y. 

Gentlemen: Enclosed is □ check □ money order for $ Please send me 



copies of the 3rd audio anthology (paper cover) 
copies of the 3rd audio anthology (board covert 



$2.50 each 
$3.50 each 



Name < please print t 

Address 

City 



Zone State 
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.any a.rm. oan reaoti 

for good. m.u.sic 

Tou-t . . . 

A good arm deliver! . . . and that's what audio- 
whiles, audio-engineers, and music lovers are saying 
in words and by their purchases of Fairchild's 
excellent Model 280A plug-in transcription arm. The 
beauty of the finest recorded music stays in deep- 
freeze if^the pickup arm is poorly designed. Check 
these points — they spetl out the meaning of arm 
exce//ence performonce^ of rugged construction 



Fundamental resonance below audibility 

with any high quality cartridge. 

Perfect tracking on all records— arm offset 

and overhang carefully calibrated. 

No groove jumping, no skidding— arm 

laterally balanced. 

No delicate leveling required. 

Quick cortridge change. ('Less than 5 

seconds dead intervol'-^Audio league.) 

Uses all standard cartridges including GE, 

turnaround. 

No hum— remove cartridge slide, leave 
volume full on. Hum automatically cut out. 

Net Prices: 280A (1 2") S33.95 
281A(M") $35.95 



For further information on Fairchild professional 
arms or other High Fidelity components, write to: 








STONI 57, 


•4. T- 



STATEMENT KEyLlHED BY THE ACT OF AUGUST 24, 1912, AS 
AMENDED 1»V THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 
(Tille 39, Unileil Stales Code, Seclion 233) SHOWING THE 
OWNEHSHII', MANAGEMENT, AND CIRCULATION OF 

AUDIO, iiiililished Moiillily al [ ancasler, I'a., for Octolier I, 1956. 

1. The names ant) addresses of the publisfier, editor, managing editor, ant! busi- 
ness managers are: I'ublislier: Charles G. McProud, 204 Front Sti, Mineola, N. Y.; 
Editor: Charles G. .VIcl'roud, 204 Front St., Mineola, N. V.: Managing editor: none; 
Business manager: Henry A. Schober. 204 Front St., Mineola, N. Y. 

2. The owner is: Kadio Magazines, Inc., 204 Front St., Mineola, N. Henry A. 
Schober, 204 From .St.. Mineola. N. Y.; Charles G. McProud, 204 Front St., 
Mineola, N. Y. 

3. The known boiitlholders, mortgagees, and other security holders owning or hold- 
ing 1 per cent or more nf total amount of bonds, mortgages, or other securities are: 
none. 

4. Paragraphs 2 and 3 include, in cases where the stockholder or security holder 
appears upon the hooks of the company as trustee or in any other fiduciary relation, 
the name of the person or corporation for whom such trustee is acting; also the 
statements in the two paragraphs show the affiant's full knowledge and belief as to 
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.March .iO, I95R. 
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CROSSOVER NETWORKS 

(from page 31) 



Di) not niuiitit coils agiiiiist a metal 
chassis, cithei- aliiiuiinii]i or steel. Space 
the coil at least an inch, and prcfciably 
two inches away fiom any metal. A good 
place to moniit crossover coils is on the 
wooden back of a loudspeakei' oabiiiet. 
using a ^4 1 me\\ piece of wood to hold 
it in place. Fasten it by means of a brass 
wood scfew thiongh the wood piece and 
the ci'iitcf of the coil. 

Appendix — Calculations 

One of the siniplef formulas foi iiiulti- 
layer coils of wire" is; 

ba + 9b + 10c 

where a is the mean radius of the coil, b 
the axial length of the coil, and c the 
radial deptli, all in inches as in Fig. 10, 
and n is the nnniber of turns. To sim- 
plify this and make a compact coil put 

2u=3b=3c^3x (S) 

i 

and the working formula reduces to 

I L„,„.„„„,,i,, - 0.043 a =0.064xn' (») 
I 

I where a is the mean radius of the coil, 
I and X is the aNial length. This means 
that for each coil ; 

outside di(imeter = 2a + c = 2.67 a - 4.i 

m 

inside did meter = 2a - c -■ 1.33 a = 2.T 

ill) 

axial lemjthc 0.67 a = x. (12) 

In words, the length x is half the inside 
diatneter, and the outside is twice the in- 
side diameter. 

The density of solid copper is O.^JS 
lb/in-'. The density of fully jiacked 
round copper wires, without insulation, 
is times Ibis value, or 0.249 Ih/in . 
F(ir tlie difl'erent sizes of heavy enamel 
copper wire of interest for crossover 
coils the densities are; 

Xo. 12—0.237 lb/in' 
No. 18—0.230 lb/in' 
No. 22—0^22 Ih/in'. 

Thus, by iisiitg Xo. 18 as the design cen- 
ter, at 6.230 Ib.'in* the No. 12 wire will 
be 3 per cent high, and the No. 22 4Vi 
per cent low. Tliese data ai« the bases of 
Figs. 7, 8, tiud !). 



'I Pender atid Mcllwain, **Elec. Engg. 
Ilbl:, Vol. S," 3rd Ed., 1936, Wilev, p. 
4-14. 

AUDIO • NOVEMBER 1956 



www.americanradiohistorv.com 



— ^^^_^^^_^^-^i^TniTSTrn^ : BELL RE-ASSIGNS PERSONNEL. Re 



The finest professional mikes 
used in Broadcast and TV 

Studios the world over 
r/ie new 

MULTI-IMPBDANCB 



Blue Ribbon Studio-Type 
Velocity Mike. 



with the flip of a 
switch, you can choose 
50 ohms - 250 ohms or 
Hi-Z. 



Frequency range: ex- 
tremely flat — 30- 
15,000 CPS + 2b db. 
Hum pickup (Gh) 139.8 
db ot 50 ohms. 



AVAILABLE MODELS: 
With 20feetof shielded 
balanced cable and 
connections to stand 
and microphone. 

B&0-53 Multi-im- 
pedoncc List $105.00 
B&O-50 50 ohm im- 
pedance only 89.95 
B&O Desk Stond 5.50 



THE NEW jjg STEREO 

MICROPHONE RIC 

For thi firtt tlm« you can 
set IP mlhes for stereo r«cord- 
Ini as yoi wftild for mon- 
airal. ONE STAND, ONE 
rOSlTION. Perfect Polar pat- 
tern for lirii or small groaps. 

Rif alM« (withoat mikes and 
stand) List $38.95 

And for more rugged 
use — indoor or out- 
door, the triple blost 
screened 

Reslo'XELESTE" 

D»l iHpedanei 50 ohms/ 
HI-Z. Proper Impedance se- 
lected fey planing in proper 
cabla. With two cables and 
mitlni iwlteh—Llst $89.95 




FENTON COMPANY 

1 5 Moore Street, New York 4, N. Y. 



SoM t/iroug/i beffer 
A udio Distributort. 
S«« yours today I 

West of Rockies, 

Ijrleesallgtitlyhlgtier. 




BELL RE-ASSIGNS PERSONNEL. Re- 

Ilecting" tlie company's bromleniiig sa les : 
i^nd iiKti ketlng piogiam, a number of i>er- i 
soiinel clianges have been made within the 
Rales deiiai tinent of Bell sound Systems, I 
Inc. H. H. Seay, former vice-president and 
sales ni;iiuis:er. lias terminated his :ictive | 
;issF.ciatioii Willi tlie company in oider to 
lepresent Hell ;is a factory representative. 
Seay's successor as sales manager is Earl 
V. Sala, Jr. Also joining: the Bell sales 
group is Don I3iink, formerly witli the 
Ek'i t l oiiic Di\ ision of Thompson Prod- 
ucts, Inc., of which Bell is a wholly-owned 
snhsidiaij'. Brink's responsibilities will 
deal in lniarily witli advertising and sales i 
pronioi iun. Rounding out the picture, K. 
M. Bishop, Bell piesident. amiouncod the 
reteniion of Advertising' Council, Inc., Co- | 
lumbus, Ohio, as the company's new adver- i 
tising agency. 

JENSEN RETURNS TO ONE-STEP 
DISTRIBUTION. Terming its experience 
with I wo-step distribui ion as a '"noble ; 
«*.\i»ei inient which did init work," Jensen 
'. Manufacturing Company has eliminated 
! t he wholesalei -to-dealei- segment of its 
I distribution of high fidelity items. " Arter a 
more than two-year trial, it is plain that 
j the method is not woi'kable in the distiM- 
' bution nationally of high-ridelity loud- 
speakeis," announced lialph P. Glovei", 
vice-pi-esideiit. Jensen Is now following 
I t he conventional distribut Ion patteiii 
! which has been evolved by component 
' manufacluiers. "We are convinced that 
the futuie of eoini>onent high fidelity is 
j closely linked with specialized selling op- 
eratiotis," Glovei- said. 

I PENTRON RECAPITALIZED. Sound, 
! Incorporated and its wholly-owned sub- 
I si diaries. The Pentron Corporation and 
I Star Products Company, all located in Chi- 
I cago, have recapitalized and added six new 
inenit>ers to the board of diiectors of the 
parent orgaTiizai imi, according to Theo- 
I dore Kossman, president. Members of the 
board, in addition to liossman, are: Irving 
Kossman, vice-pi-esident, Sound, Inc.; Ber- 
naid Sahlins, treasurer, Sound, Inc.; Uich- 
j ai d Dooley, formerly vice-president of 
Admiral Corporation; Hemy Straus, vice- 
l)i esldent of Inland Steel Company ; 
.lertnne Kahn, formerly president of 
Standard Transformer Coiporation ; J\ en- 
net h O. Prince, attorney; .\lex Gianaras, 
inesident of Raypar Corp., and I. Ben 
l>erger, industrialist. 

The company is now completing develop- 
ment of a taiie-carlridge recorder. The nia- 
chine utilizes a one-reel cartridge of tape 
feeding in a continuous loop. It is operated 
by sliding a flat plastic cartiidge into a 
slot and turning a knob to select Play, 
liecord, Stop, or Automatic Eject. 

AES ELECTS OFFICERS FOR COMINO 
YEAR. Walter O. Stanton, president of 
Pickering & Company, and secretary of the 
institute of High Fidelity Manufacturers, 
has been elected president of the Audio 
Engineering Society to sncceed Colonel 
Piichard H. Ranger. Sherman M. Fairchild, 
president of Fairchild Recording Equip- 
ment Company, was chosen executive vice- 
president in the election which was by 
mail ballot. 

BOOEN IN NEW PLANT. Lester Bogen, 
president, David Bogen Company, Inc., in 
announcing the tirm's occupation of its 
new manufacturing plant in Paramus, 
N. J., terms the new quarters "the most 
spacious and best equipped in the sound 
reproduction equipment industry." The 
new facilities are in addition to the com- 
pany's present plant in New York. Under 
a new marketing and sales realignment, 
Lawrence LeKashman has been appointed 
vice-president in charge of sales for both 
David Bogen Company, Inc., and Presto 
Recording Corporation, a wholly-owned 
subsidiary whicli was acquired last July. 
-Vlso announced was the promotion of 
David Pear to manager of advertising and 
sales promotion for both Bogen and 
Presto. 
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Your answer 
to a low- cost, 
well designed speaker! 



NEW/ Isophon 

ELECTROSTATIC 
TWEETERS 



Better performance in higher 

frequencies (7000-20000 cycles) 

Extremely low cost 

Compact, space-saving 

Easy Installation for single output 

and push-pull amplification 

Remarkable brilliancy of sound 




ARNHOLD 
CERAMICS, INC. 



I E. 57th Street, New York 32, N. Y. 

Circle 97B 
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Heavenly music . . . with all its 
rich color and original lustre . . . 
as it flows through the faithful 
reproduction channels of 

HI-FI AMPLIFICATION SYSTEMS 

You cajiture all the thunder of the 
pure bass . . . all the shimmer of the 
hiprh treble — virtually flat frequency 
response from 20 to 20,000 cycles 
with minimum distortion and phase 
shift. Modest in size as well as price. 




IF YOU ARE MOVING 

Please notity our Circulation Department 
at least 5 weeks in advance. The Post 
Office does not forward magazines sent 
to wrong destinations unless you pay ad- 
ditional postage, and we can NOT dupli- 
cate copies sent to you once. To five 
yourself, us, and the Post Office a fiead- 
ache, won't you please cooperate? Wfien 
notifying us. please give your old address 
and your new address 

Circulation Department 
RADIO MAGAZINES, INC. 
P. O. Box 629, Mineola. N. Y. 



Ciimlir iilK€- S89.9S 
I .-.-watl nt t 

Aniplififf 

Higher iioirfTed models availalile. Write for 
iirthinHed pfrtorinaticf re}tortit and liternturf, 
AT LEADING HI-FI MUSIC CENTERS 

ERCONA CORPORATION 

(Electronic Divilion) 
S51 Fifth Ave., Dept. 31. New York, N. Y. 

Circle 98A 



AUDIO ETC. 

{from page 79) 

tii^Hiii. it will lose its taste, but fast, for 
tilt' screetcliy sort. The emphasis amoii^ the 
other types of hi-fi upper raug<' speakers 
will accordingly sliift towards essentially 
helter sound, and has already. Mayl)C you 
won't even liave to buy an electrostatic; 
the ot liei tweeters are going to do some 
fast fatcliing up. towards better sound. 

('■Is it electrostatic?'', J heard again 
and again; and the defensive atiswei' was 
or'ten "well no, but . . and tlien on 
to explain tliat the new non-electrostatic 
driver was nevertheless improved, cleaner, 
better. J'lobably true. If you took all tlie 
elect! ustaties ofl' the market right now, 
weM still have iniproved highs this year.) 

'Xufl said. If you think tliis const i 
tutes a line passel of generalizations, 
you're entirely right. Souieliow, sometime 
we've got to get away a bit from hi-fi de 
tails for a bit of medium-range foresight. 
I hate to think of where hi-fi and audio in 
general may be in ten years. Ever onward 
and upward? Who knows. Next May this 
department will be celebrating its Tenth 
Anniversary along with the magazine itself, 
and maybe at that time we'll dare take a 
look at what we were saying ten years 
ago. Ten years right now seems an awful 
long time, looking forward. If in ten years 
t hei e won 't be enough oil to go a round 
and the internal combustion V-8 engine 
will be a thing of the past, as is now sug- 
gested, then where in Heaven will the 117- 
\olt n.c. amplifier be by tlie same token? 
Where will WE be? 

let's liopc not in eternity, anyliow. 

P. S. This department, while liedging a 
bit, hasn 't given up on new product dis- 
cussion. It's just that, first, I find the 
best way to judge nsefnlly the new stnIT 
tliat comes my way is to put it to use, not 
overnight, but for a solid period of time. 
And secondly^ I was away for some months 
and I left much of my going etjuipment 
to the ever- so-tender mercies of numerous 
of tny friends, tvpical amateurs with a 
vengeance. We shall see what has hap- 
pened, in future issues! Pardon nie, I liave 
to go fix a phono player that went dead 
on my friend who borrowed it. . . . 




TELEFUHKEN 

INDISPUTABLY... 

the world's best 



Ask about the 

new CM - 5 f 
shown here 
(only 4Vj" 
high I, and the 
famous U4TM. 
Write for com- 
plete detaili. 
Professional In-- 
strument — List 
Price $390.00 



microphones 



&ol« bnportvrt 

/Xmerican 
^un. INC 



0«pl. A 
7 Park Ava. 
Naw York Is. N.T. 




—CLASSIFIED— 

Rates ' 10c per word per Insertion for noncommercial 
advertisements: 25^ per word for commercUl adver- 
tisements. Rates are net. and no discounts will be 
.1 1 lowed. Copy must be accompanied by remittance in 
full, and must reach the New Yorh offlM by the first of 
the month preceding the d^itc of Issue. 



THE AUDIO EXCHANGK has the largest 
selection of new and fully guaranteed used 
e<|iiii>nictit. Catalog of useil e<|uipnieni on i-e- 
(ineat. Audio Exchange, Dept. AK. 15y-l» Hill- 
side Ave., Jamaica 3l». N. Y. AXtel 7-7577; 
307 Mamaroneck .\ve.. While Plains, N. Y. 
Wil 8-3380. 
AUDIO E^CCHANGE EXCHANGES AUDIO 



HIGH 15'IDELITV SPEAKEKS ItEPAIItED 
Anipriie S|>eaker Service 
70 Vesey Si, New York 7, N. Y. BA 7-2580 



WANT A VEUV LOW liESONANCE 
SPEAKEIt? 
,\ s k yon i- dea le r to < leinonst la te Hie Racon 
Pojitiiiu' coi>e. foaiii-suspension loudspeaker. Or 
wrlie for literature and i)rices. Itacon Electric 
Co., 12)J1 liroadway. New York 1, N. Y. 

FKBE monthly Hi-Fi bulletin. Wriie for 
quotarlon on any coMi|>onents. Sound Kepro- 
ilnciion. Inc.. 34 New St., Newark, N. J, 
Mitchell 2-681G 



C-Eleinent BltOAD HAND KM ANTENNAS. 
All seamless aluniinuin. S10.95 ppil. Wholesale 
Supply Co.. Lunenburg; 10. Mass. 



Long riaying i-ecoids 20 to 50% discounts; 
braml new factory fi'esli : nnptayed; alt labels. 
Send 20^ for catalog to Kecord Discount Club, 
1108 Winbern, HOustun 4, Texas. 



Wanted — Western Electric model 094-A 
loud-spealfing telephone, with or without field 
supply or horn, also Western Electric inudel 
713 driver. It. E. Murphy, G413 Stonehnni Rd., 
Hethesda. Maryland. 



FOK SALE: Control units with cabinets: 
Scnit IL'l-H, .-^lOO. -Mclntiish C-8P. .$60. Fisher 
80 AZ amplifier. $55. All are in excellent con- 
dition. John Haner. 815 N. Henderson, Gales- 
burg. 111. 

MagneconI M-90-AC in portable cases. New 
condition. 0|»erate<I less than 25 liours. $850. 
Kolnnd S. Bond, Jr., 2600 KepubliC NiUional 
Bank Building, Dallas, Texas. 

HEATH and Dynakit custom huilt. Keason- 
able price. Catalog 25t, refun<lable. Bednar 
Kh'Cinmic Services. 24 Sickles St., New York 
40, N. Y. 



Hec^idie^ . . . 

Positions Wanted and Positions Open are 
listed hei'e at no charge to industry nor to 
individuals who are members of the Audio 
Engineerins Society. Positions Wanted 
listings from non-members are handled at 
a charge of $1.00. which must accompany 
the request. For insertion in this column, 
brief announcements should be sent to 
AUDIO. P. O. Box 629. Mineola. N. Y.. be- 
fore the fifth of the month preceding the 
date of issue. 

j # Lawyer, with academic and practical 
training in electronics and ten years gen- 
eral legal practice desires position requir- 
ing his diverse qualifications. Box llOl, 
Audio. 
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// You're a Connoisseur... 
you'll want a ^ 

*^TURMTABIE 



PROFESSIONAL 
DIRECTORY 



(i«*ti«M<oUtf Since l<)44 ' 



HOUyWOOD ElECTROmCS 



■)xe finest in Hi-Fi 
hahtritif/ ^Uckby^CZ^ 

HIGH FIDELITY COMPONENTS 

SOUND 

^BlWj^9 CORPORATION 

120 «. Olympic BItI - LI. U. Calit. ■ II 7-0271 
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CANADA 

High F IdelitT Equ ipmw 
Complete U nei • CoP Pl»t« 8erTl«* 
HI-FI Kccordi CoBpo>«nti 
And AecMsorW 

^LECTRO-T^OICE 
^ SOUND SYSTEMS 

141 DOKOAS ST. WSST. TORONTO, CANAO*. 



YOUR TAPE RECORDER 
CAN MAKE MONEY FOR YOU 



Make tape recordings of 
PARTIES • MEETINGS • SCHOOL 
CONCERTS & EVENTS • WEDDINGS 

and transfer to high-fidelity permanent 
records for very little cost. Then resell at 
vour own price! 

• Records Imprinted With Your Copy 
• Large or Small Quantities 
• Exceptionally Low Rates 
• All Speeds and Sizes 

CRGSt RECORDS, INC. 

220 Broadway, Huntington Sta. 8, N. Y. 

Please send me brochure and rates on 
transferring tape to records. 

NAME 

ADDRESS 

CITY ZONE . . . STATE 



Miiil TODAY for llrorliiir*' im.l Kiil..vi 



Circle 99C 

AUDIO • NOVEMBER, 1956 



&TIIBUTOIS OP HI-PI COMPONiNTS 



744a,|i«lr«*« Av«-Lo* An««l«* 46,Calir- Wlb*r«r 3-«20B 



HIGH-FIDELITY HOUSE 

Most complete stock of Audio 
components in the West 
Phone: RYan 1-8171 
536 S. Fair Oaks, Pasadena 1, Calif. 



AUDIOCLINIC 

(from page S3) 

Hiss 

C^. The unality of tuy record reproduc- 
tion has deteriorated. J notice considerable 
hiss, especially during loud passages 
ivhereiti ihe brotut section is prominent. 
The difficulty does not lie with my ampli- 
fier, as tape and radio reproduction are as 
f/ood as ever. It seems, then, to b( roming 
from my cartridge. Is there any way you 
can suf/gtst to get rid of this distortion? 
S. F. Saiya, Brooklyn, New York 

A. First, cheek tlie stylus. If it is worn, 
cousideralile ilistortioii cmii be iiitroilnceil. 
From your desciiptioii of tlie trouble, how- 
ever, I suggest th:it .\ou reino\e the stylus 
niul exjiniiiie tlie now exposed interior of 
the cartridge for :iny dirt which m:iy have 
collected there. Such particles will iui])ede 
the motion of the stvlus. 




LETTERS 



{Continued from, page 8) 

Klipscli, ct al, sell speakers to a ]>ul>lic 
among which there are individuals whose 
hearing may well extend above 20,000 cps. 
They would favor eriuipmeiit reproducing 
to tliat level. 

Jjike you say, there is no high finality, 
lint its much like the argument about the 
correct amount of vermouth to put into 
a martini. (// any. Ed.) 

Tom G. Smith 

422 Champiiie Place, 

Grosse Point Farms 36, Mich 



$110" 

Compare the Connoisseur with any 
turntable and you'll marvel at its 
performance. N on -magnetic, 12* 
lathe-turned table; precision ground 
spindle; phosphor bronze turntable 
bearing. ±2% variation provided for 
all 3 speeds; hysteresis motor. 

TURNTABLE: Rumble — better than 50 
db down; Wow—less than 0.15% of 
rated speed; Dimensions: lSVixl&%'' . 

PICKUP: Frequency Response — 20- 
20.000 cps d:2 db at 33% rpm; Effec- 
tive Mass — 4 mg; Impedance — 400 
ohms at 1000 cps. 





"Dynabalanced" tone arm with 
Mark II super-lightweight pickup 
w/diamond stylus $49.50 • • • w/sap- 
phire stylus S34.50. 



ERCON4 CORPORATION 

(Electroni c Divis ion) 
551 Fifth Ave.. Dept. ■BB-' ^'^i*^ ^"^ 

In Canada, ifrite .\^tral Klfttric Ctn„i»,,i., 
l.i,Hilrfi, M Davinrth Hoad. Toronto l-l 
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• Reduces Record Wear 

• Reduces Needle Wepr 

• Improves Fidelity 
Al Your Dealer 



ROBINS INDUSTRIES CORP. Bariid* 61, N. Y. 





.\ prrmliim kit for the micllo perrertlonist, the liyiiuKlt sounds better be- 
cause it Is dcsiRiied for otitslanding transient response and stability, for 
higher power at low distortion, and for romPlele and acnirate reproduci- 
bility. The improvement over conventional circuits is immediately apparent 
to the discriminatini! listener. 

The I)>nakit combines unequalled quality «iih economy and simplicity. It 
features the finest of parts, like the superb Dynaco A-430 output trans- 
former. At the same time construction is greatly simplified by the Dynaco 
pre -assembled printed circuit unit which includes the major portion of the 
wirinc. 

The Dynakit h told complete with all parti and the pre-wlred printed 
circiit assembly. Complete ipeclflcatlons are ivallable on reqiist. 

pr^^T/Zd'SSfr. DYNA COMPANY. Dept. A. 51 



BETTER AMPLIFIER? 



USE A DYNACO 

TRANSFORMER TO 
MODERNIZE YOUR 
PRESENT AMPLIFIER 



Dyiiaco super- fidelity transformers 
are a new ilcsign uliidi permits 
ln\-/er ilistortinn and wider fre- 
quency response in )i!gh fidelity 
amplifiers. Models are available 
from 10 to 100 watts Including the 
50 watt A-430 transformer wtilch 
Can he used to increase the power 
of Williamson Amplifiers to 50 
waits. 

MODELS 

A-410 10 watts 6V6, . $14.95 

A (20 25 uatts KT-66. 5881, 

FA.-3A 19.95 

A-430 50 watts 6550, EL-34 

(6CA7) 29.95 

A-4 40 100 watts 6550 39.95 

A-450 100 watts PI' par 6550, 

EI.-34 39.95 

(all with tapped primaries except A-440 
which has tertiary for screen or cathode 
feedback ) 

Full data and details of WIIliamsoD Am- 
plifier conversion available on requeat 

42 Master St., Phila. 31. Pa. 
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SAVE 

25% 



This is our 

CROUP SUBSCRIPTION PLAN 

Now you. your friends and co-workers 
can save $1.00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S.. Possessions and 
Canada, they will cost each subscriber 
$3.00 each, Va less than the regular 
one year subscription price. Present 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home music systems 

• Recording 

• PA systems 

• Record Revues 

(Please print! 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New . . . □ Renewal , 

U. S., Possessions, and Canada only 

RADIO MAGAZINES, INC, 

p. 0. Box 629, Mineola. N. Y. 
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QUOTE 




//TRI-CHANNEL 
HI-FI Sound System 

Frankly, only about 12 people who 
read this ad will be interested enough 
in the majestic sound reproduction 
to plunk down $795.00 for the unit. 
You are one of them . . . only if you 
sincerely want the truest depth and 
dimension possible in an audio sys- 
tem. This is a radical departure 
from conventional Hi-Ki . . . featur- 
ing a 3 channel Tone Colour mixer 
(preamp) feeding 3 separate ampli- 
fiers and drivinfr 4 speakers — all 
acoustically matched! Flat fre- 
quency response from below 25 to 
above 25,000 cycles. Distortion below 
recordable measurement. 
Don't gel excited about it unlexn you can 
afford the price . Have your sound ape- 
cialiHt arrange a demonstration . . . 
itrrite toda y for independen t. tin ttianed 
performance test reports. 

ERCOMA €ORPORATIOM 

(Electronic Division) 
551 Fifth Ave.. Dept. 3}. Nev« York 17 



Circte lOOA 



Keep your Recording Tape 
From Time-Wasting 
Spilling with 

Any Size Reel! 




100 



Whether you're a professional or record 
at home, you know how often Cape 
spills out from a reel you're ready to 
use. That wasted time may mean miss- 
ing the Very crux of what you want 
to record. 

Magi-Clip,® an ingenious brass, non- 
magnetic clip, holds Cape securely on 
the reel dll ready for use. It snaps over 
flange of any size reel, holds even a 
partial reel. Lasts indefinitely. Ideal for 
mailing or storing! 

INTRODUCTORY OFFER! 

20 for $2.00 (postage paid) Magi- 
Clip is not sold in stores. Send cash, 
check or money order to: 

HIBLACK THORNE COMPANY 

DEPT. AV 
BOX 86. SCOTTSDALE, ARIZONA 

^^^^^^^^^CirdelOOB^^^^^^^^^ 
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why the 



RC-456 

is today's outstanding ^^^j 
HIGH FIDELITY RECORD CHANGER 
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STOP UHWAHTED mSDS 




Now. . . Broadcast Performance Designed for Public Address 

COMPLETELV NEW ALL-PURPOSE CAROIOlO OVNAMIC MICROPHONE 
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE 

All the advantages of the E-V Variable D ' are now available in the new 
high-fidclily "664"... lor public address, recording, communications and similar 
applications. Uniform cardioid polar pattern provides high Iront-to-back discrimination 
against unwanted sounds, without clos>c-talking boomincss. Easily solves sound 
pick-up and reproduction problems under a great variety ol conditions. Gives distinct, 
natural reproduction of voice and music. Increases working distance from 
microphone. Gives greater protection against feedback. Especially useful where 

ambient noise and severe reverberation exist. I'op-proof filter minimizes 
wind and breath blasts. E-V Acoustalloy diaphragm guarantees 
smooth wide-range reproduction. Can be used on a llooi or desk stand 
or carried in the hand. No liner microphone for performance 
and value! IVriie for Tcfliniciil Specifwulion Sheet . U// ; 

»EV Pat. Pcnd. 

Mcdcl 664. Variable Super Cardioid Dynamic Microphone. 
Uniform response at all frequencies from 40 to 15.000 cps. Output 
level 35 dD. 150 ohm and high impcda.ncc. impedance changed 
by moving one connection in connector. Line balanced to ground 
ana phased. Acoustalloy diaphragm, shielded from dust and mag- 
netic particles. AInico V and Armco magnetic iron in non-welded 
circuit Swivel permits aiming directly at sound source for most 
effective pick up. Pressure cast case. — 27 thread. Satin 
chrome finish. 18 ft. cable with rvlC4rv1 connector. On-Off switch. 
Size: t 7/8 in. diam. 7-3 '16 in. long not including stud. Net wl.; 
I lb. 10 oz. l-isl Price S82.50 

fi/lodel 419 Desk Stand for use with the "664". List Price StO.OO 




HIGH-FIDELITY MICROPHONES 



BUCHANAN, MICH. 

Export: 13 East 40th Street, New York 16, N. Y. U. S.A. Cables: Arlab 
Cinada; E-V o* Canada Ltd.. 1908 Avenue Rd. Toronto, Ontario 

SPEI^KER SYSTEMS • PHONO-CARTRIDGES • AND OTHER ELECTRO. ACOUSTIC PRODUCTS 
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